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Abstract  

The insurance industry is a major component of the economy by virtue of the amount 

of premiums it collects and the scale of its investments. Interest rate risk constitutes 

the greatest individual source of risk for insurance companies, especially following 

the most recent global financial turmoil, when ECB and other Central Banks across 

Europe have steadily been cutting the base rate in order to cope with the deteriorated 

economic environment. In this paper, we examine the effect of the macroeconomic 

environment, notably that of the interest rates, on life and non-life European 

insurance companies profitability ratios by employing a dynamic panel regression 

with GMM to a cross-country aggregated data. Our empirical results reveal that 

decreasing market rates, intensifying inflationary pressure and poor equity market 

performance are robust indicators of a diminishing insurance rentability, especially 

when we model using ROE. The estimates of ROA models are inconclusive as we 

believe that the complexity of this ratio requiers a more in-depth analysis. 

Additionaly we analyse a smaller group of life insurance companies’ on their 

Embedded Value’s sensitivity to several potential negative shocks. To the author’s 

best knowledge, those are the first implied macroeconomic estimates on insurance 

companies’ profitability
2
. These findings can be used as an initial reference to gauge 

the impact of regulators policies on insurance sector performance. 
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1 Introduction  

The insurance sector is an important player that brings a huge contribution to the 

financial and economic development of a country. It reduces the impact of large 

losses on firms and households by providing protection against risks that otherwise 

cannot be hedged. It ensures a safe and prosperous economic development by risk 

pooling and reallocating an incredible amount of capital. It complements financial 

markets by means of offering risk-hedging instruments that incentivise innovation, 

competitiveness and favours creation of additional output. By leveraging their role as 

financial intermediaries, insurers have become valuable providers of long-term 

finance that stimulate financial markets. Their important input to economic growth 

urges us to investigate this connection from the other end around and determine 

which factors make the insurance sector thrive.  

During and after the recent financial turmoil, the insurance industry has been 

surrounded by an unprecedented uncertainty coming from both the capital markets 

development and governmental adopted measures. Currently, investors and life 

insurance companies all over the world are pretty much convinced that the ongoing 

low interest rates period has and continues to negatively affect this industry. It has 

been going on for several years now, more specifically the long term rates follow a 

downward trend since 2007. On top of that, Central Banks across Europe have 

decided to cut their policy rates in the last quarter of 2008 as a countermeasure to the 

hastily deteriorating financial and economic climate. Since then, interest rates have 

steadily decreased to the zero bound, dragging along the long term curve. What is 

more, policy makers’ predictions for the upcoming period are rather reticent towards 

a potential increase in interest rates, given the stagnating economic environment and 

the odd low inflation status. Although there is no fixed timeframe that goes with the 

notion “prolonged”, it can be defined as lasting for at least several years. Considering 

that this monetary policy decision was taken to cope with the financial crisis, that is 

to stabilize capital markets, ameliorate unemployment rate and get the overall 

economic growth regain a positive upward trend, we owe to investigate the influence 

of these variables on insurance companies’ performance too. 
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A handful of core macroeconomic factors have been identified as relevant drivers of 

insurance companies’ expansion in several studies. Feyen et al (2011) and Beck & 

Webb (2003) detect a significant positive correlation of insurance penetration rates 

with GDP and income per capita, but a negative one with inflation. Because, in 

theory interest rates and inflation react to each other in exactly opposite ways, it only 

suggests that declining rates work against insurance sector’s growth. Besides, the 

second study uncovers a positive effect of real interest rates on life savings products 

demand, as higher rates implies a higher investment return making such deals more 

attractive. However this is only a segment of life insurance business, so they argue 

that the actual effect of interest rates level is rather ambiguous, as interest rates can 

grow, but at a decreasing pace. Further, Kablau and Wedow (2011) revealed from 

their simulated plots that if interest rates follow the “Japan scenario” and continue to 

remain on the level of the year 2010 then it will significantly erode the profitability, 

but they will manage to survive. Whereas, if rates keep declining, it would exhaust 

bonus and rebate provisions by 2018, driving German life insurance companies to an 

almost sure insolvency. A macroeconomic model explaining Gross Written Premium 

growth was recently employed by Christophersen and Jakubik (2014) for EIOPA’s 

Financial Stability Report. They reported a strong beneficial correlation of life 

business to the overall economic environment and a detrimental effect of increasing 

unemployment rates. The non-life sector is largely in line with the former, but they 

also detect a small negative influence from current interest rates. Berends et al (2013) 

documents an inverse relationship between US insurance stock return and 

governmental bond returns that worsens from the pre-crisis period to the after-crisis. 

Correspondingly, the purpose of this thesis is to investigate the impact of a protracted 

period of low interest rates on insurance companies’ profitability, notably to indentify 

the channels of influence and their power. We intend to do that through two 

econometric models on life and non-life insurance companies’ profitability ratios. 

This paper contributes to the body of research in several ways. Firstly, it examines 

the macroeconomic circumstances and the way they drive both life and non-life 

insurance carrier’s development. Secondly, it measures the impact of macroeconomic 

factors directly on profitability ratios, which to the author’s best knowledge this 

represents the first study to employ such a model.  



Introduction  3 

Additionally, it investigates an alternative method of quantifying the value of life 

insurance companies, through companies’ embedded value and their sensitivities to 

fundamental economic risks of which we are mainly interested in the effects of 100 

bps decrease in market rates, 10% decrease in equity/property capital values. Also 

here we find sensitivities related to the solvency status of life insurance companies. In 

our sample of data collected from 12 biggest life insurance undertakings that issue 

Embedded Value Reports we observe that over time (2008-2013) all sensitivities 

follow more or less the same trend of worsening when financial chaos unleashes (i.e. 

in 2008 and 2011) and gradually improving in the following years. By far the driver 

that they are most vulnerable to is interest rates decline. 

The thesis is structured as follows. Chapter 2 describes the insurance business, 

including activities and organization of insurance companies, profitability drivers, 

external risk sources and the channels of influence complemented by literature 

overview on that matter. Chapter 3 investigates embedded value method – a viable, 

but less familiar approach of measuring insurance companie’s profitability. 

Specifically, sensitivities of firm embedded values to imperative economic threats are 

discussed in detail on the back of 12 largest insurance companies of Europe in terms 

of market capitalization. Chapter 4 provides empirical evidence on insurers’ 

profitability explained by macroeconomic models for the two lines of business: life 

and non-life. Lastly, in Chapter 5 conclusions are drawn by summarizing the relevant 

insights from the proposed research. 



Analytical Framework  4 

2 Analytical Framework   

2.1 Overview of insurance companies  

A stable, reliable and thriving insurance sector is one of the key indicators of a well-

functioning economy. It helps build a strong financial community through risk 

transfer and financial intermediation. An insurer is a company who, through a 

contractual agreement, undertakes to compensate a specified loss, liability, or damage 

incurred by another individual, called the policyholder, who pays the company a fee 

and benefits from the compensation in case the conditions of the unfortunate event 

occurrence are met. The main concept of insurance evolved from the need of 

spreading risk. Simply put, an insurance company pools together the risks coming 

from individuals’ expected losses, in exchange for a carefully estimated amount of 

money, called premium.    

One of the major tasks it has to perform is to cautiously evaluate and control the risk 

to be insured such that it meets each client’s particular needs and sets a suitable 

coverage. This process is also known as underwriting and it plays a fundamental role 

in ensuring a profitable operating environment. It is usually carried out by a financial 

professional who assesses the likelihood that a certain event will take place, the 

magnitude of the loss it implies and determines the premium to be charged. It also 

helps filter out the applicants that are incompatible to the approved standards.  

For an easier understanding and more efficient management we can distinguish two 

main categories of insurance companies: life and non-life (also known as general in 

UK). Further on, these two integrate many other subcategories of insurance policies 

that can be sorted according to the subject and the level of risk it incorporates. The 

importance of classification comes from need to identify variations that might be 

applied with respect to liability assessment, followed by setting technical reserves 

and choosing investment opportunities, in order to adequately reflect and shield 

distinct levels of risk that are relevant to each type of insurance. It also allows for an 

efficient management and facilitates supervision and enforcement of rules. 
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The reasoning for separating life insurance business from non-life comes from their 

very nature. Broadly speaking, non-life insurance is a return for the distribution of 

risks, while life insurance works partially or totally as a savings deposit that can be 

managed by an insurer in a more profitable way than by a bank. That is, a non-life 

policyholder cares about being covered in the uncertain case of loss and the premium 

paid is consumed at the time of contract’s expiry date, meanwhile an individual with 

a life policy relies on the creditworthiness of the insurer and expects to receive an 

investment gain on top of the savings he/she entrusted to him. 

The business of life insurance companies implies covering the risk that an event like 

birth, death, aging or illness may or may not happen. Since life and health are not 

commodities, a potential buyer would not use it for consumption purposes, but rather 

for the financial compensation. This compensation comes typically from the interest 

that the insurer pays back to the policyholder as a return for the cashed-in premiums. 

This payment can be either guaranteed by some minimum predetermined 

(guaranteed) rates offered by the company, which is the case of traditional contracts, 

or it is linked to a certain investment vehicle, such that the policyholder acts as an 

investor with the benefit of an insurance contract. Normally, this is not viewed as a 

basic necessity by many. So, unless it renders the promised profit there is the risk that 

existing clients might refuse to renew their policies. Such actions not only threaten 

the sustainability of the business, but on top of that cast a shadow on its image 

making it harder to generate new business. Ergo, development of the industry is 

closely linked to market environment. A crucial characteristic of this kind of 

insurance is the long term nature it is committed to and the undeniable interest rate 

risk it is exposed to. 

Non-life insurance is generally short lived, usually one year, but with the option of 

renewal on a rolling basis, and it covers financial losses from various areas: motor, 

health, property, liability, commercial fleet, and others. As opposed to the above 

mentioned category, non-life contracts concern the measuring of the insured interest 

in monetary units, such that the indemnity covers exactly the related loss. In other 

words, the way of payment depends on the probability that the predetermined event 

will occur and the amount varies conforming to the circumstances. Unlike life 

business, there is a higher degree of uncertainty with respect to claim payments and 

reserves.  



Analytical Framework  6 

Over the past years the growth rates of the two lines of business were visibly 

disparate in the European insurance market. As exhibited in the chart below (Figure 

2.1.1) life gross written premium growth is highly unstable which to a certain degree 

relates it to capital markets’ condition, as it takes two deep dives in 2008 and 2011, 

the years when stock markets were hit the hardest (please see secondary axis). Non-

life gross written premium growth rates are somewhat less erratic, generally positive, 

but still in line with the overall development of the economic environment. This 

indicates that it is more resilient to market shocks and it is able to partially absorb 

them, such that it does not jeopardize its long run endurance. All in all, this proves 

the necessity of differentiating between the two models in order to identify and 

implement appropriate decisions concerning the performance management such that 

it would lead to the achievement of an optimum potential.  

Figure 2.1.1: Life & Non-life GWP growth rates versus Real GDP growth 

 

Nevertheless the other way-around-relationship is also valid. The linkage between 

insurance sector and economic growth has been analysed in a number of studies. 

Haiss and Sümegi (2007) found that in countries with well developed financial 

systems life premium income positively influences GDP growth on the long run, 

while a profitable non-life business plays only a short term importance in the least 

developed countries. Contrarily, Han et al (2010) uncover that developing countries 

have a stronger connection to the overall insurance development compared to the 

developed ones. A meta-analysis on the same topic confirms that on a general level 
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insurance activity casts a positive effect on economic growth which is particularly 

important for policy makers (Richterková and Koráb, 2013).  

From the exhibited chart below we can observe a relatively steady distribution of life 

and non-life business across Europe’s countries. On the whole, life’ market share 

constantly dominates non-life. However it displays an upward trend until the 

beginning of the financial crisis (2004-2007), after which consumer uncertainty is 

reflected in the variations of life GWP which have been slowly declining from 2008 

on.  

Figure 2.1.2: Share of life and non-life business in Europe 

 

Figure 2.1.3:Worldwide premiums ($bln) 
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spite of its hasty progress Figure 2.1.3 clearly shows that it has been stagnating since 

the global financial bubble erupted and Eurozone’s policymakers are still concerned 

with the possibility of a full-fledged financial crisis in that region remains. 

Meanwhile, Asian market demonstrates a continuous upward movement as it 

approaches North America’s level.  

2.2 Profitability of insurance companies  

Since the insurance sector is a long term business measuring its true profitability is 

quite challenging. However, there are multiple indicators that can depicture their 

ongoing performance, making room for seasonal adjustments and allowing for 

alarming signals to be captured in useful time. One of them applies to publically 

listed firms and it offers a view of the historic trends remarked in the evolution of 

companies’ stock returns. This indicator is closely linked to the past and current 

situation of the entity which could give shareholders some clue about the future 

prospects. A comparative analysis of Europe’s life insurance companies’ average 

stock returns indicates that it has been in line with the European market indices 

(DAX, FTSE) during 2000-2002, but it underperformed in the following years of the 

decade. Meanwhile, the American average life stock return outruns S&P 500 

throughout the first decade of the new millennium and crashes in 2008 at the impact 

of the financial crisis (Kirova, Sigma Report No 1/ 2012).  

Besides that, accounting-based figures like Return on Equity, Return on Assets, Net 

investment results, Operating margins and Lapse ratio provide plenty information 

about present and past achievements from different angles. Figure 2.2.1 and 2.2.2 

depicture the return on assets and the return on equity rates for life business and non-

life insurance companies across 27 European countries. That is, life carriers’ 

profitability as presented through ROA is generally within the widely accepted range 

of 0.5-1%, but given the high heterogeneity across European countries’ individual 

insurance markets, some values go outside this interval. Nevertheless, if looking at 

the big picture what catches the eye is the remarkable comeback in the year after 

global financial collapse (2009) and the downward trend that followed judging by the 

lower quantiles. As for the non-life sector, we can see that the overall profitability 

figures as presented by ROA are well above those of the life business, but they are 

also more dispersed across a wider range of values: from -11% to +9.2% (Annex 7). 
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Behind this stands the fact that non life insurers’ products’ portofolio has generaly a 

short duration and the benefits are encashed with more regularity allowing the 

determination of an accurate and complete final profitability ratio. 

Figure 2.2.1: Life vs Non-life ROA (%) 

 

Figure 2.2.2: Life vs Non-life ROE (%) 
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Given the rigorous and prudent character of the financial reporting rules, the above 

analysed ratios are more likely to focus on a prudent solvent basis, for they were 

developed with the aim of protecting policyholders’ interest, ergo expose insurers’ 

ability of paying out claims. Nevertheless, since the crisis and the sluggish economic 

recovery investors have more confidence in these measures, rather than on forward-

looking embedded value ones, due to their immediate availability, transparency and 

simplicity.  

Additional proposed measurements of insurance companies’ performance that 

provide more in-depth information about the value creation is the Embedded Value 

method that has been employed predominantly in UK and Continental Europe for 

about a decade. It implies a long-term approach that incorporates the relative 

riskiness of life sector, and evaluates the net cash flows on a market consistent basis 

over the lifetime of in-force contracts. This concept will be discussed in more details 

later in this paper.     

2.3 Insurance companies’ investments  

By far, insurance companies are one of the major institutional investors that provide 

long-term capital, effectively manage and absorb risk which ultimately leads to social 

benefits. They create value by pooling and redistributing various types of risk. More 

specifically, they collect premiums, against the promise to pay claims upon 

contractually agreed conditions, such that the money is reallocated to those who need 

it most. Since not all policyholders will suffer the expected insured loss, or at least 

not simultaneously, this operation decreases the total cost of risk management for 

each contributor of the pool. Moreover, it is the aggregation of all individual 

unpredictable losses that help the insurer come up with highly accurate and 

predictable estimates. Therefore both parties get benefits.  

As it has been mentioned numerous times, the primary sources of income are the 

collected premiums. However it is not enough to honour all its commitments and 

expenses. Therefore it has to be invested. In practice, premiums are only the 

cornerstone and the attraction spot for large customers. The actual fuel that makes 

earnings thrive are the investment returns. The choice of an investment strategy 

implies matching the profile of their liabilities to the risk/return profile of available 
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assets, taking into account framework requirements, like prudential regulation and 

taxation. 

The core features of liabilities’ profile are their consistency and duration. The first 

one establishes the level of required liquidity, while the second sets the time horizon 

for investments. Where there are products that incorporate guaranteed returns, the 

insurer is bound to find an investment with a higher performance, securing that the 

expected returns will exceed the guaranteed ones. In this category are enlisted typical 

life insurance savings products that make the liability predictable even on the long 

run, by means of easily and accurately estimating the stream of payments to be made 

towards the policyholder over its whole duration. Fortunately, this investment 

approach does not focus on getting much liquidity, but rather on chasing yields that 

will be able to meet any built-in guarantees. For this purpose, bonds and derivatives 

are considered the main targets (Wyman O., 2013). 

Moving on to the second category in line, by duration, we find life products that bind 

the insured to bear the investment risk. Specifically, these are represented by unit-

linked policies in which the benefits are calculated by reference to the value of a pool 

of investments that are commonly selected and to whose fortunes the return is linked. 

Normally, this implies a portfolio of bonds, equities and real estate properties, a 

particular investment project or an index, since the insurer needs a lot of flexibility in 

order to maintain a high level of liquidity. This concern comes from insured’s option 

of lapsing at any time and the obligation of being paid the policy value upon 

surrender. Therefore, the essential focus is on maximizing the return to the degree of 

policyholder’s expressed risk appetite.  

Another category of products, are the non-life typically short term and unguaranteed 

ones. These policies require, generally, a medium level of liquidity, which is due to 

their lower predictability rate. Here are included policies for extremely rare and 

catastrophic events (like earthquakes, tsunamis, etc.) that are hardly foreseeable. 

Nevertheless, the insurance company can buffer it with a reinsurance, which will 

substantially reduce the risk by sharing it with other insurers.  

In theory there is a wide spectrum of assets from which insurance companies can 

choose to invest in. Their diversity in terms of duration and risk/return profile offers 

countless opportunities of matching any liability. Long-term investment strategies 
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with low level of mandatory liquidity like infrastructure, direct venture capital, loans 

or direct private equities would be the most appropriate options for annuities and 

savings-related products. Descending the liquidity scale we find private equity, hedge 

funds, commodities and covered bonds that could easily match liabilities combined 

with risk/profit sharing elements. They could even be adopted for the short-term 

strategies, in addition to short term bonds, cash deposits or money market funds, if 

risk appetite allows and the return is really tempting.  

Figure 2.3.1: Structure of insurers' investment portfolio - 2003-2012 (%) 

 

However, in actual practice there are lots of inconvenient limitations concerning the 

timing or availability of suitable asset classes. An examination of insurers’ 

investment portfolio structure revealed that the largest share is assigned to debt and 

other fixed income securities from 36.9% in 2005 to over 40% in 2011 (figure 2.3.1). 

Starting with 2008 there is a tendency biased towards this category of investments 

that can be explained by the instability of stock markets at that time and the urgent 

need of locking in a minimum return. Even so, the second biggest piece of the pie 

goes to stock and other variable-yield securities that predominated insurers’ 

investment portfolios up until 2008, when worldwide capital markets surged. ECB’s 

decision on rate cuts had an immediate positive impact on stock indices whose 

performance improved, but not enough as to convince insurers. Therefore during the 

next years the gap between shares and bonds held by insurers has increased. The 
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remaining segment is complemented with loans including those guaranteed by 

mortgages that occupy on average 11%. The share of real estate investments has been 

decreasing considering the declining house prices from 4% to just under 3%, while 

deposits with credit institutions adds up to a mere 2.4%.  

An analysis of EIOPA (2013) reports the following breakdown of 30 largest 

European insurers’ investments: 25% government bonds, 19% corporate bonds 

financials and 12% non-financials, only 9% equity, loans and deposits- each 5%, and 

other assets. Nevertheless the mix varies across countries, since companies with more 

traditional life business are more likely to hold a much higher proportion of bonds, 

than those that favour unit-linked contracts. Having mentioned that, as investors, 

insurers must be aware of the sovereign and credit risk they are exposed to, along 

with quality deterioration and rating downgrades. Such a concern was expressed as 

second by priority in a survey carried out by EIOPA, where despite the decrease in 

European sovereign CDS spread and given the large proportion of bonds owned. the 

materialisation of this credit risk would have a significant impact.  

Apart from the above-discussed arrangements, there are the framework conditions 

that have to be taken into account when shaping the business model of an insurance 

company. First of all, the prudential rules are aimed to protect both the insurer and 

the policyholder by dictating the amount of capital needed to be held so as to face any 

uncertainty. The harmonisation proposed by Solvency II regulation framework is 

believed to remove national restrictions that insurers face vis-à-vis their asset 

allocation, but forces them to keep sufficient capital that will ensure customers’ 

protection, hence safeguard their profitability and ultimately, their solvency. Taxation 

is also a crucial symptom not to be neglected, as it can impact the flow of premiums 

in the insurance industry, especially those from savings type of products. Whether 

returns from investments are treated as income or gains will have an effect on the 

chosen asset class, hence on the adopted strategy.  

And the last but not least, an indicator of the strong perfectly functioning insurance 

mechanism is the administered macroeconomic policy of central banks. Life insurers, 

in particular, have always stood before the painful task of predicting interest rates 

years and decades from now, since estimating future returns was imperative when 

they had offered guaranteed rates. Currently, the ultra-low interest rates environment 

and the dilemma of how much longer it will last have held back insurers from 
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confidently adopting long-term investment strategies, because a significant 

proportion of their liabilities incorporate guarantees that are way above the 

underlying yields from the prevailing assets. In addition, governments can 

intentionally intervene to guide investment decisions towards certain asset classes.   

2.4 Macroeconomic environment  

The interest rate is a fee charged or paid for the use of money. It is a macroeconomic 

tool widely handled for the purpose of balancing the level of savings and investments 

in a society. The outstanding aspect of the current macroeconomic situation is that the 

policy interest rate has been steadily declining since October 2008. 

Figure 2.4.1: Long term interest rates (%) 

 

The cut of the base rate was initially designed to confront the global financial 

recession
3
 and ensure a sustainable growth, but it kept shrinking as the sovereign debt 

crisis unfolded. Another more recent aim of this monetary policy is to stabilize the 

inflation in the euro area which is currently under the threshold of 2% (as of 2014) 

and it is expected to remain so for a prolonged period. So even six years later, the 

central bank of the euro area shows no sign of reconsidering its decision with respect 

to interest rates. These discouraging prospects have set their print on the long term 

interest rates that are now around and even below two percent for developed 

countries like Germany, France, Netherlands, UK (Figure 2.4.1). 
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0.00%

1.00%

2.00%

3.00%

4.00%

5.00%

6.00%

2005 2006 2007 2008 2009 2010 2011 2012

Source: Eurostat 

DE

FR

NL

UK

NO

http://www.ecb.europa.eu/press/pressconf/2008/html/is081204.en.html


Analytical Framework  15 

Therefore, the monetary policy will most certainly remain accommodative and at the 

same time, ECB acknowledges the need to push product and labour market reforms, 

for the sake of improving competitiveness, boosting potential growth, creating 

employment opportunities and fostering the adaptability of these economies. 

Mr. Weidmann, the president of the Deutsche Bundesbank, declared in an interview 

that “There is a risk that the state and the private sector get used to the cheap money, 

neglect structural reforms and keep banks and companies without a viable business 

model alive". Moreover the liquidity provided by the ECB's long term refinancing 

operations (LTRO) has been mostly invested in government bond purchases, rather 

than loans to the real economy. McKinsey Institute’s discussion paper (2013) on 

distributional effects of quantitative easing and ultra low interest rates has brought to 

light some interesting and useful facts. During the target period of 2007-2012, the 

impact of the adopted interest rates was quantified through observed changes in 

interest income and expenses. Ergo, it was found that the beneficiaries of these 

policies were governments and non-financial corporations, who reduced their debt 

service costs. On the other hand among the losers were encountered Eurozone banks, 

with eroded profitability, life insurers under survival threat, and households, 

particularly senior ones who have lost income from their significant interest-bearing 

assets, as opposed to young households that are net borrowers. 

In economic theory interest rates are the fundamental determinant of investment and 

a primary tool in coping with unemployment issues. Reifschneider and Williams 

(1999) found that open-market operations are insufficient to restore macro 

equilibrium. Nevertheless under very low inflation circumstances (1% or lower) that 

follow Taylor’s rule, the zero bound proves to noticeably increase the variability of 

output and employment. From FED’s perspective, lowering interest rates is believed 

to stimulate spending among consumers and encourage businesses to invest more and 

expand such that new jobs are created. The current aggregated unemployment rate in 

EU is at 9.6% (April 2015), but there were previously recorded alarming individual 

rates of over 25% in southern countries like Spain and Greece, which is a sign that 

their contribution to the protracted period of ultra-low interest rates is unavoidable 

and considerably large. It is imperative to note that the forcedly adopted historically 

small interest rates are a sign of weakness in the global economy, but they are aimed 

to support the ongoing recovery. Figure 2.4.2 portrays the macroeconomic 



Analytical Framework  16 

environment for the period 2004-2013 for the EU 27 countries. Clearly the aimed 

outcome of interest rate cuts has had a delayed influence on real GDP growth which 

is still stagnating, while the expected effect on unemployment rate is yet to happen. 

Figure 2.4.2: EU27 Interest Rates, GDP growth and Unemployment 

 

Generally, insurance companies are supposed to underperform due to the interest rate 

risk they are exposed to. Low interest rates rises the value of their liabilities and 

decrease the amount of returns earned from investments making it more difficult to 

find a profitable match in terms of duration which pushes them to seek higher/riskier 

yields jeopardizing their resilience on the long run. This leaves insurers with fewer 

alternative options. 

2.5 Chanels of influence 

The concern coming from a prolonged low interest rates environment originates in 

the differences of market participants’ behaviour and the impact on their balance 

sheet items. In other words, if interest rates changes are temporary, then a decrease 

would generate capital gains due to increased value of held bonds. Also it implies a 

small discount rate that augments liabilities’ value more than that of the prevailing 

assets, due to maturity mismatch. Consequently the positive effect from the debit side 

of the balance sheet is outweighed by the negative impact on the credit side. However 

insurers can cope quite well with mean reverting interest rates.  
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On the other hand if a general low interest rates climate were to set in then the net 

impact described above will hit with an amplified force the resilience of insurance 

companies, leading to a massive deterioration of their balance sheets. What’s more, 

the long-term contracts and guaranteed returns offered upon might even speed up this 

harmful process. Therefore a persistent period of low interest rates will have a 

detrimental effect on investment income, as the higher-yielding assets mature, they 

will be replaced with those having a lower yield. This shrinking-spread affects also 

the cash flow left available for this business. Whether insurance companies use 

market value or historic cost, it is only a matter of time before these issues appear on 

their balance sheets. From Figure 2.5.1. below we can see that the euro yield curve on 

the safest governmental bonds (10 years, AAA rated) has declied below 2% by 2013. 

This sort of securities are prefered by insurers due to their longevity and the low risk 

profile, so they relied on them to cover the granted guaranteed rates on the long run. 

But as market rates are on a continuous downfall the return from such investments is 

not only insufficient, but it adds to the burden by locking in money and suffering 

from opportunity costs. 

Figure 2.5.1: Euro yield curves for AAA rated central government bonds 
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on the demand for insurance policies, where reduction of sales will compromise the 

profitability of the sector or even narrow its market share.  

From the accounting perspective the asset side of insurance companies is made up 

primarily of held equities, debt securities, loans and other investments backing 

liabilities. The curious fact about the opposite side of the balance sheet lies in the fact 

that unlike other industries insurers’ liabilities are not the conventional sort of debt 

owed to outside creditors, but to its own clients for the written premiums. Albeit the 

similar asset structure of the two categories of insurance business, the translated 

premiums into reserves differ both in duration, composition and allegiance. Namely, 

non-life reserves are most likely of a shorter duration and belong to the company who 

is to use that cash to pay out the claims in case the insured risks/events take place. 

Oppositely, a life insurance company’s reserve belongs to its customers, as the entity 

is bound to consume it to pay its obligations to clients at certain points in time. 

The authors of McKinsey’s latest report (2013) discriminate between fixed-rate 

contracts (guaranteed returns) and variable-rate contracts (unit-linked), the share of 

the first ranging from approximately 45% in US and around 80% in Germany and 

Austria. But considering the persistent low interest rates it’s still the first category 

that exhibits the most vulnerability. The accent is put on three major threats for the 

years to come. First of all there is the risk of losing customers who are reluctant to 

invest their money in policies that give guaranteed rates (only 1.75% in Germany) 

almost equal to investments’ yields, so there is no room for more profit. Therefore, if 

consumers expect that the current circumstances will last, then the whole industry 

will shrink, due to insufficient written premiums. Secondly, the very long-term aspect 

of life insurers’ liabilities (i.e. 40-50 years signed policies) and the absence of assets 

with a matching duration will gradually deteriorate their profitability, as the return 

from investments made after the low rates policies were adopted are not enough to 

cover what was promised years ago. Under such a distressing position, paying this 

category of customers would lead to year-on-year losses, unless they redirect their 

investments towards high yielding securities.  

Just for the sake of comparison it’s worth mentioning that Japan’s life insurance 

industry has shrunk considerably over the past 15 years with pre-tax profits declining 

by 70%, due to poor economic growth and ultralow interest rates set since mid ‘90s. 

Finally another supposed adverse scenario consists of suddenly increasing interest 
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rates which will rapidly devalue the fixed income portfolios, revealing here another 

Achilles’ heel of the insurance corporations. 

The weak macroeconomic environment is of major concern for the future 

development of insurance companies’ progress. The European GDP growth is 

negative (-0.4%, as of 2013 Q4) as opposed to World GDP which is slightly above 

3%. This gap persists on the long term (next five years), where ECB’s forecasts 

indicate a mere 1.7% growth
4
 for the first and a little over 4% for the latter.  A 

repressed economic performance affects premium growth through a contraction of 

sales, as it entails higher unemployment rate and a reduction in households’ 

disposable income. Such sluggish climate discourages policyholders to take long term 

investment and savings decisions, leading to an increasing lapse ratio.  

One of the future concerns is European Union’s new Solvency II regulatory 

framework, whose implementation has been postponed till at the earliest 2016, is a 

risk-based approach that implies the evaluations of all accounting items at their fair 

value. This affects insurers through two main channels: tying discount rates to market 

interest rates and enforcing differentiated capital charges applied to different asset 

classes. The first one basically connects market conditions directly to insurer’s 

liabilities, enhancing his/her sensitivity and eventually jeopardising solvency status. 

An inevitable consequence is the transit of investment portfolios components to fixed 

income securities and additionally the urgency to hedge the interest rate risk with 

swaps and derivatives. Meanwhile, the second channel prompts insurers to 

discriminate their holdings by volatility and assign a suitable capital charge with the 

purpose of reducing their own risk exposure.  

Evidence from countries that have already implemented risk-based approach regimes 

(Japan, Switzerland, US) reveal that a remarkable decrease in equity allocation. By 

contrast, a growth in long-term bond purchases has been observed over the past 

recent years as an after-effect of the derisking process. Japan’s assets and liability 

management promotion, the introduction of solvency margin ratio and their 

inescapable near-zero interest rates climate have led to the development of super 

long-term bonds and a shift of preferences towards government bonds, whose 

                                                 

4
 http://www.ecb.europa.eu/stats/prices/indic/forecast/html/table_hist_rgdp.en.html  
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segment in the asset pool of insurance companies’ incrementally expanded (from 4% 

in the ’90 to 30% in 2011). 

2.6 Literature review 

Holsboer (2000) analyses the impact of the decreasing long term interest rates in the 

late ‘90s as they have dropped under the threshold of 4% in Germany and to 4.7 % in 

US, but to an unprecedentedly 2% in Japan, since mid ‘50s. He argued that at the root 

of these phenomena for Germany and US stood the emerging markets crisis, while in 

Japan it was the ongoing economic stagnation, later to be known as “the lost decade”. 

One of the market players most affected by these changes were life insurers that 

practically bet their performance on predicted interest rates. He shows that if 

valuation rates were to fall just 0.5% (i.e. from 4% to 3.5%) a life insurance carrier 

would have to allocate 9% more in reserves. Alternatively, for a 30 years policy term, 

the reserve should be five times the amount of net premiums received in the first 

year. Consequently, life insurers that guaranteed more than the current low rates were 

locking in a sure loss. 

Kablau and Wedow (2011) have investigated German life insurers’ ability to cope 

with current low interest rates. They also believe that at the source of stated problem 

stands the investment income. Particularly they use bonus and rebate provisions 

(BRP) as proxies for insurance companies’ resilience. The argument behind this 

choice is that these balance sheet items are second in line after investment results to 

cover the guaranteed returns. In turn, BRP are fed from net profit. Once the company 

isn’t able to generate profitability, BRP will cease to play their role as a buffer.  

For the purpose of this research they simulate three interest rates scenarios that lead 

to certain levels of net investment benefit and ultimately estimate the changes on 

provisions. Scenario I assumes that 10% of the maturing portfolio assets will be 

replaced with newly issued 10 years government bonds for the calculation of which 

forward interest rates are applied. This is the mildest case that renders a substantial 

increase in BRP over the next decade. The next two scenarios are also called “Japan 

scenarios”. Under the second one they use the actual rates observed in Japan during 

the 1990s to which they add the average spread of German bonds for 1998-2009, and 

to the third they deduct the minimum observed spread. The obtained results indicate 

that in scenario II BRP remain stable and net return equals the guaranteed one 
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throughout 2017-2020, and slightly recovers afterwards, which means that on the 

long run life insurers’ profitability will suffer but they will survive. On the contrary, 

scenario III, which is the toughest of all, reports a permanent fall of investment return 

below the guaranteed return from 2013 on, which is the equivalent of five years of 

maximum life expectancy for and insurance company. All in all policyholders’ profit 

participation would be at risk by 2018 and most firms are prone to become insolvent. 

IMF’s Global Financial Stability Report (2011) performed a sensitivity analysis 

based on data from the United Kingdom (starting from a base of 100 for both assets 

and liabilities) and detected that even an minimal 0.1% decrease in the discount rate 

increases pension funds liabilities by 2%, while the effect on the asset side is barely 

relevant. A comparable effect on the asset side would come from a decline of at least 

5% in equity prices.       

Nieder (2013) tells that in the late ‘80s Japan’s life insurance companies issued long 

term policies and annuities that embedded 4-6% guaranteed rates. To support these 

commitments, they invested the premiums in 10Y government bonds, which 

historically had a sustained yield above 6%, supplemented by equities, loans and real 

estate. Later on, the sudden collapse of the market caused asset portfolios’ yields to 

rapidly decrease from  6% to 1.5% in less than ten years leading to a shattered trust in 

the insurance sector. These unfolding events resulted in “negative spreads” between 

assets and liabilities’ yields. The first life insurance company that went bankrupt was 

Nissan Mutual and it happened in 1997, followed by six other insolvencies by 2001, 

despite the implementation of a rehabilitation programme by the Japanese 

government. In addition, solvency margin requirements of at least 200% were 

introduced, followed by the rule of evaluating assets by “marked to market” 

technique. European and US insurance groups infiltrated the until-then closed 

Japanese market by buying insolvent and very weak companies. Their market share 

has increased since then to nearly a quarter by 2010.  

Despite all that, the low interest rate period lasted until today and yet Japan is the 

largest life insurer in Asia and second largest worldwide, after US, in terms of 

aggregate premiums. It managed to get to this position by introducing a series of 

redeeming activities. The market is highly concentrated (47 companies compared to 

875 in US and UK’s 190) mainly due to frequent mergers and acquisitions driven by 

the need to reduce costs, increase operational efficiency and face the newly installed 
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competition. Top 10 account for 78% of the total market. The share of bonds (both 

domestic and foreign- USD or EUR denominated) has steadily increased, as it 

accounted for 70% of asset’s portfolio in 2011. What’s more, by 2009, 45.5% of 

these bonds had a maturity of or higher than 10 years, which boosted the assets’ 

duration and sporadically improved the yield (up to 2.5%).  

A study conducted by Aberdeen Asset Management company (Senechalle, T. J., 

2012) examines the growing appetite for high yield of insurers considering the 

erosion of book yields from insurers’ investment portfolios. An analysis of financial 

transaction data from a sample of 15 life and property & casualty insurance 

companies indicates a constant deterioration of investment grade corporate bonds’ 

yield (with current levels below 3%) as well as a severe decline of new money yields 

since 2009 on. Even so, insurers are willing to add high-yielding, below-grade 

instruments in order to mitigate some of the impact of the prevailing interest rates. In 

support of this option are the involved diversification benefits suggested by historical 

returns. An inquiry of Barclay’s index shows that adding 10% or 20% bonds with 

high risk/return profile incrementally adds high yield to high grade from an average 

return of 6.4% to 6.6%, respectively 6.8%. Additionally it reduces volatility of the 

portfolio. They claim that large property & casualty companies are more likely to 

allocate a bigger portion of their money in riskier securities. The number of insurers 

with high yield holdings has been increasing since 2008, while exposure to equity has 

been falling. About half of the inquired life insurance companies and their P&C peers 

with up to $2 billion invested assets, have redirected part of their money to this sector 

even more actively than before the crisis. While life insurers benefit from these 

investment returns with limited balance sheet risk, property & casualty companies 

accumulate a risk surplus for which they are to be rewarded if they can control the 

downside uncertainty.  

A Moody’s (2012) analysis suggests that the projected default rates on speculative 

grade securities are at around 3%, whereas stress case default estimates are upwards 

of 8%. Estimated forecasts illustrate that the debt maturity wall has been pushed out 

by recently heavy issuance and that the returns prior to the crisis have a lot shorter 

and thinner tail risks than those from after. On top of that spreads are still above their 

historic median therefore any long term investor should carefully weight his options 

before reaching down in quality in a quest for more profit. 
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A macroeconomic model explaining Gross Written Premiums growth was recently 

tested by Christophersen and Jakubik for EIOPA’s latest financial stability report 

(2014). A dynamic panel regression model with fixed effects was employed on a 

sample of 29 countries for life business and 28 for non-life over the period 2005-

2012. Analyses’ results indicate that both lags of GWP, nominal GDP and two year 

lagged unemployment rate have a significant impact on the life unit suggesting a 

strong link between the economic environment and life insurance carriers’ growth 

prospects.  The non-life model reveals that this unit is mostly affected by its own 

persistence in time and that of GDP. Additionally, a weak negative relationship with 

interest rates was detected. Another hypothesis they test whether insurers move to 

markets with high growth opportunities as a response to the weak macroeconomic 

environment of their domestic market. Same methodology is applied and the outcome 

yields a confirmation for both businesses, but the effect is stronger in the non-life 

one.  

Overall the empirical evidence concludes that the macroeconomic environment plays 

an important role in the evolution of the insurance industry, particularly life business 

being more sensitive to changes. After all unemployment seems to be a key driver as 

it points out consumers’ ability to buy policies or continue paying for those they 

already own, i.e. influences lapse ratios.  

Another study that is in line with the one above examines the potential growth of 

insurance markets in the Central, Eastern and Southeastern Europe (CESEE) as 

explained by GDP growth. Bianchi et al (2011) found a strong positive correlation 

between real premium growth and GDP growth for the 13 countries in that region 

over an 11 years period. Additionally, they express their concern about the high 

proportion of fixed-income securities in the investment portfolios and the decreasing 

interest rates which make it more difficult to gain profits out of life insurance 

products.   

It is frequently argued that increasing interest rates have a negative effect on share 

prices as future CFs are discounted at higher rates. Albrecht (2003) attempts to 

dismiss the idea that interest rates have little to no impact on insurance companies 

even if they have well-matched assets and liabilities. The subject of his study is the 

non-life sector and his approach implies evaluating the impact of higher interest 
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rates’ considering not just the existing business, but more importantly the future 

potential one. 

For the period 1981-1999, a negative correlation (-0.31) between German Stock 

Market index DAX and money market yields has been detected. There is also a 

negative relation of high interest rates and the performance index of German fixed 

income governmental securities (REX) which is positively correlated to DAX. In 

order to identify the effect on interest rates changes he runs a regression of 

companies’ stock return on REX index return, for the period 1990-2001. His findings 

show that an increase in REX index returns, which is the equivalent of a decrease in 

the return of fixed income securities, induces an increase in share prices. In other 

words higher interest rates lead to a considerable negative impact on the market 

capitalization of German nonlife insurers. However these results should be 

interpreted with caution as there are many other macro factors that he does not cover, 

as well as firm specific parameters. 

Related to duration matching and investment strategies, the author claims that unless 

the insurer has long tail business (high value of reserves compared to equity and long 

durations) the impact of interest rates should be very small. However as investment 

maturities and reserves grow (5 years, respectively up to four times the amount of 

equity), the sensitivity of company’s equity to 1% increase in interest rates builds up 

to -13%. 

In case of a fast growing and profitable companies (that report a positive technical 

income), an increase in interest rates will drop the value of long term investments by 

a lot more than the value of short term investment strategies. While less profitable 

companies with short term investment strategies can benefit from increasing interest 

rates from the immediate investment income. 

A paper by Berends et al (2013) examines the sensitivity of US life insurance stock 

returns with respect to changes in bonds’ returns. They administer a two factor model 

consisting of stock return as the dependent variable, while the return on a value-

weighted stock market portfolio and the return on 10 year Treasury bonds are the 

explanatory ones. They divided the ten year target period (2002-2012) in three 

subgroups: previous, during and post-crisis (2007-2010), upon which they confirmed 

both of their hypotheses. The first one states that life insurance companies have 
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become more sensitive to interest rate shifts in the post-crisis period, compared to the 

pre-crisis one, and the second affirms that stock returns are lower. Although the 

confirmation of the latter may be owed to lower returns for all stocks on the market 

rather than to anything specifically related to life insurance firms, the firm level panel 

regression reveals that the negative median coefficient of 10 years T-bonds return 

(proxy for interest rates) has more than tripled between the two periods (pre and post 

crisis). The estimates of the crisis sample are not taken into account because that time 

coincides with the one when the regulatory changes were decided and gradually 

implemented. In the case of large firms the correlation between insurance companies’ 

stock prices and bond returns was almost inexistent before 2007 compared to the 

recent low-rates reality and they also found that bigger companies are more 

vulnerable due to a much higher proportion of highly sensitive assets that back up the 

long term products they sell. Similar results are obtained when the model is applied to 

a sample of banks and Property & Casualty insurers. So the magnitude of interest rate 

exposure of banks is somewhat smaller but powerful, whereas P&C companies are 

more immune, a benefit that comes from annual renewal of policies with suitable 

adjustments.   

A series of papers performing microdata analysis on bank profitability using ROA 

and ROE as dependent variables found a non negligible correlation with the overall 

macroeconomic environment (Staikouras and Wood, 2004; Ameur and Mhiri, 2013; 

Macit, 2012). Gross domestic product is usually positively correlated, although some 

found a negative impact in case of developed countries, which was explained by 

more mature environment implying very competitive profit margins (Goldberg and 

Rai, 1996). Likewise, inflation and interest rates’ variability are playing a negative 

role.  
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3 Embedded Value Approach  

3.1 Embedded Value Overview  

This section explores the Embedded Value (EV) concept used to measure the 

financial worth of an insurance business, its profitability and the determinants that 

shape it. This framework is considered to be a more forward-looking approach of 

quantifying the performance of the insurance companies through the value they create 

for their shareholders.  

The embedded value is a conservative method of valuation as it ignores the goodwill 

(an intangible asset that increases the value of a company on the account of brand 

reputation, good customer relationships, patents and other items) from the 

calculations and also it does not reflect any increase in future transactions. In other 

words the value of the New Business, which is the one that incorporates the sale of 

new contracts and the increase in the existing ones during the reporting period are 

being excluded from the calculations of the EV. The Embedded Value methodology 

is applied to the covered business which includes mostly contracts that are regarded 

as long-term and/or life/pension insurance.   

Currently there are two ways an insurance company can report its embedded value: 

either under EEV principles or under MCEV principles. The European Embedded 

Value principles were published by the CFO Forum in May 2004 with an additional 

guidance being provided in the year after. The aim of these principles is to 

standardise disclosures of insurance companies’ value, in order to make them 

comparable, and to facilitate analysts’ comprehension of the underlying dynamics. 

Market Consistent Embedded Value principles were published in October 2009 and 

they were specifically designed to bring a shareholder’s perspective on value, by 

accounting for all drivers and risks associated with the covered business. It reflects 

the inclusion of liquidity premium to the swap yield curve which is a proxy for the 

risk free rate used to discount future cash flows. Moreover, MCEV provides 

disclosure information for the preparation of Group MCEV accounts. A Group 

MCEV contains the results from the covered business estimated under MCEV rules 
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and the IFRS results from the non covered business, offering a bigger picture of 

entity’s financial performance.  

The Embedded Value can be broken down into two major components: NAV (Net 

Asset Value) and VIF (Value in-force). The NAV represents the market value of the 

Required Capital and the Free Surplus (any excess of all backing equity, not 

liabilities) accountable for the covered business but which are not required to support 

it. The VIF projects the Present Value of Future Profits (PVFP) from the in-force 

business, after being reduced of the allowances for the cost of options and guarantees, 

cost of holding the required capital and cost of non-hedgeable financial risks (the last 

one is not being considered in the computation of EEV). Also the economic 

assumptions applied in the calculations of PVFP can differ for EEV and MCEV 

principles. Under EEV, PVFP uses a discount rate that includes a margin for risk and 

real-world investment return, while under MCEV, the risk-free curve, that is assumed 

to be the return on assets, is also implemented for the discount of cash flows (the 

certainty equivalent approach). Nevertheless, VIF is an intangible asset that is earned 

as time goes by therefore it is susceptible to changes in the initial assumptions.  

Figure 3.1.1: Decomposition of the Embedded Value 

 

The employed non-economic assumptions – demographic, expenses and taxation – 

should be the best estimate and entity specific. Also they must be updated for each 

reporting period and it should differentiate between product groups. The economic 

assumptions – investment return, inflation, risk discount rate – are required to be both 

internally consistent and in line with the capital market’s environment and 
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expectations. It is only necessary to calculate sensitivities in a single direction unless 

stated otherwise and unless a movement in the opposite direction produces a 

considerably different impact in which case both outcomes should be presented. 

Sensitivity testing of the underlying assumptions plays a central role in the Embedded 

Value report as it can provide valuable information to decision-makers concerning 

the most crucial features of risk assessment. It is a technique used to understand how 

the variability and uncertainty of both economic and non-economic factors impacts 

the consolidated value of shareholders’ interests (i.e. company’s value). Depending 

on the reliability of the inputs it can influence future experiences as much as the 

reserving values. Particularly, even the change in one factor can result in a domino 

effect through correlations. Sensitivities are usually disclosed with respect to the most 

important EV drivers: interest rates, stock market, expenses, lapse rates, mortality, 

morbidity and longevity assumptions. It applies only to the covered business. 

3.2 Sensitivities’ analysis  

For the purpose of this analysis the sensitivities of a sample of 12 insurance 

companies that report under either EEV principles or MCEV principles have been 

collected for the period 2008-2013. It consists of French (3), German (1), British (4), 

Italian (1), Swiss (2) and Dutch (1) companies, five out of which were labelled as 

Globally Systemically Important Insurers
5
 by the Financial Stability Board. Also they 

are all in the top 20 insurance companies in Europe by market capitalization (as of 

2012). Seven entities report under MCEV principles and the other five under EEV 

principles. Unfortunately two of them have not published their EV reports for 2013, 

and another two drew back their embedded value disclosures for the year 2012 too.   

                                                 

5
 On July 18, 2013, the FSB announced a list of multinational insurance groups it considers to be 

global systemically important insurers (G-SIIs). This means if they were to become insolvent and fail 

in a disorderly manner there could be a negative impact on the stability of the global financial system. 

The insurers named as GSIIs are: Allianz SE, American International Group, Inc., Assicurazioni 

Generali S.p.A., Aviva plc, Axa S.A., MetLife, Inc., Ping An Insurance (Group) Company of China, 

Ltd., Prudential Financial, Inc., Prudential plc http://www.bnamericas.com/news/insurance/fsb-names-

9-global-insurers-as-systemically-important  

http://www.bnamericas.com/news/insurance/fsb-names-9-global-insurers-as-systemically-important
http://www.bnamericas.com/news/insurance/fsb-names-9-global-insurers-as-systemically-important


Embedded Value Approach  29 

In order to assess the aggregate effect and evolution of the economic and non-

economic parameters on companies’ embedded value, the weighted average 

statistical descriptive metric has been employed. 

Figure 3.2.1: Interest rate sensitivities (-100 bps) by company 

 

As one of the major recent concerns of life insurers is the ongoing low interest rate 

environment, Figure 3.2.1 sets out the change of the EV for a parallel shift of -1% in 

interest rates for b year and company. In order to prove the gravity of this issue the 

following paragraphs set out a comparative framework of different negative shocks 

that affect life insurance entities and the circumstances that stand behind them.  

Recalling the recent financial turmoil, the shocks of 2008 especially those of the last 

quarter have not spared insurance companies’ well-being. Fallen equity and corporate 

bonds prices, increased credit spreads and volatilities were the most dramatic 

disturbances that hit the financial markets, notably from an investment point of view. 

Given that insurance companies are by far one the largest institutional investors in 

Europe, adopting the embedded value method of reporting in the midst of the worst 

economic decline of the last half century turned out to be challenging both to analysts 

and investors. 

Overall, the 2008 sensitivity to falling market rates amounted up to a 12% decrease of 

the EV. Although, the assumptions used for the derivation of the EV varied across 
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companies during that year, the danger entailed by a sudden drop in interest rates’ 

environment was extensive, especially when compared to the other possible negative 

shocks. As expected, a further 10% decrease in equity values would lead to 5.24% 

decrease of the EV, which is less than half the impact of market rates, but still the 

highest in this timeframe. This can be explained by the fact that insurance companies 

still owned a large amount of equity investments in that year. Same applies for the 

sensitivities to 25% increase in both swaption implied volatilities and equity/property 

volatilities (see figure 3.2.2).  

Despite the improvements in financial indicators, the year 2009 was still challenged 

by a deteriorated macroeconomic climate and an uncertain future recovery. This is 

the year of ECB’s dramatic decision of lowering interest rates as an attempt to relieve 

the recessionary pressures. At the beginning of 2009 the 3-monts Euribor dropped by 

400 bps, dragging along the long term rates down to 3%. EIOPA’s financial stability 

report of 2009 reveals CDS spreads of up to 6% for Aegon, over 9% for Swiss Re 

and around 8.5% for Prudential in the period July 2008-March 2009, while AXA 

managed to keep them around 2%, Allianz under 2% and Aviva under 5%. Due to a 

high proportion of fixed income securities there would have been the undeniable risk 

of suffering considerable losses. Yet, the quick recovery, that was achieved through 

policies oriented towards decreasing the exposure to highly volatile investments and 

implementing equity and bond hedging had a beneficial effect on insurance 

companies embedded value. This is also reflected by the decreased sensitivity to the 

scenario of -1% in market rates. Accordingly, it was assessed at - 6.2% change in EV, 

half of what was in the previous year. Additionally, the sensitivity to interest rate 

volatilities has improved from -2.72% to -1.98%. 

Stock markets reached the lowest point in March 2009, after which a reverse trend 

followed throughout the remaining months of the year. What is more, EU life 

insurance stock market indices deteriorated even more. This phenomenon and the 

sizeable portion of equity investments of insurance companies was quantified by a -

3.66% change in EV to a -10% in equity/property values. This improvement is in line 

with that of the sensitivity to a 25% increase in volatilities from -2.49% to -1.85% 

change in EV.  
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Figure 3.2.2: EV exposure to other fundametal economic risks 

 

The last year of the decade, 2010, continues to be defined by uncertain and sluggish 

economic growth. At the same time interest rates are kept around 1% (3-month 

Euribor) without showing any sign of improvements in the near future. This sustained 

period of low long-term rates, which by the way declined even further to 2%, has 

added more tension to insurers’ balance sheets. On the other hand stock prices’ 

rebound persisted, and it contributed to insurers’ rehabilitation through assets 

revaluations. In the light of these circumstances, insurance undertakings improved 

their EV sensitivity to -1% in market rates in 2010 to a mere -4.42% variation. This 

could be the ongoing effect of the de-risking policies put in practice earlier. 

Compared to all the other sensitivities to negative shocks the one stated above 

exhibits the most remarkable development. Subsequently, -10% in equity/property 

values leads to -3.75% change in EV, while the response to 25% increase in 

volatilities, would cause a -1.54% change in case of interest rates and -1.73% change 

in case of stock prices. Despite all this, interest rate risk continues to be a threat to life 

insurers as its average impact is qualified as medium high in EIOPA’s 2010 Financial 

Report and it is expected to grow in the following 12 months.   

As predicted last year’s fears came true in 2011 where sensitivities are spiking again 

mostly due to higher volatilities and lower interest rates that are closer to guaranteed 

rates. The sovereign debt crisis in the Eurozone has pulled back all the perks that 
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insurers benefited from, during the smoothly recovering financial markets of late 

2009 and 2010; furthermore they now faced the risk of a rapidly shrinking demand 

for insurance products in the light of a gloomy economic growth outlook. A stress 

test carried out by EIOPA (Financial Stability report 2011) disclosed that up to 10% 

of the undertakings would suffer severe damages that would lead to a drop of the 

solvency rate below the regulatory threshold of 100% if interest rates were kept at 

current low levels on the long run. Also, an increasing number of companies would 

deal with a degenerated capital position and would be exposed to other external risk. 

It is worth mentioning that the above stated solvency threshold is somewhat 

inadequate relative to a market consistent one, especially considering the long term 

nature of life insurance business, namely of its liabilities.  

All these factors were translated into a -9.18% sensitivity of EV to a 1% decrease in 

interest rate environment. All companies of the sample exhibit a drop of this 

indicator’s value. Such a reaction is inevitably complemented by the doubling of EV 

sensitivity to swaption implied volatilities (-3.11%).   

Investors look for safety, i.e. government bonds and guaranteed products perform 

well in volatile market conditions. Also the collapse of debt instruments in 2008 

made insurers to redirect their fixed income investments into safer choices, like 

governmental bonds, that despite their low return it was still above the guarantee 

rates offered by insurance contracts and they were also rated a lot higher. 

Consequently the sovereign crisis of 2011 affected life insurers’ balance sheets 

through their increased share of this kind of investments.  

Similarly, the unconvincing responses to enforced policies have lowered market 

sentiment resulting in more volatile share prices and re-emerged wide credit spreads. 

Both European equity indices and insurance stock prices have developed a downward 

trend, some reaching the levels of the pre-Lehman period. This behaviour can also be 

explained by the cyclical nature of life insurance that possesses a massive amount of 

market sensitive holdings. Nevertheless, EV sensitivity to -10% in equity prices is at -

3.8%, not too far from that of last years’ and the sensitivity to increased volatilities 

follows the same tendency.  

Economically, 2012 was yet another difficult year as many of the European 

economies seemed to stagnate or even show a negative growth. However, financial 
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markets displayed positive trends, with invigorating stock markets and narrowing 

credit spreads. This is reflected in the much improved sensitivities of insurance 

companies EV to 10% decrease of equity values which is at -3.16% and -1.63% for 

increased market volatilities. These are the best values of the sample during the 

whole studied period. Short term rates got even closer to zero, whereas 10Y Euro 

benchmark has dropped under 2% and with this the likelihood of a prolonged low 

interest rates climate was reinforced. Even so, EV sensitivity to -1% in interest rate 

environment has increased to -6.54%. Such discrepancy can be explained by an 

overall trend of life business composition shift from traditional contracts to 

investments or unit-linked products, transferring in this way the risk burden to the 

policyholder. A valuable development to be observed is the tightening of the gap 

between MCEV and EEV results, which can be attributed to the general market trend 

of reporting on some form of market consistent valuation irrespective of the official 

principles that are applied.  

Finally 2013 is characterized by further decreases of interest rates to the near zero 

bound and negative or no growth of real GDP (as reported by ECB). In terms of 

insurance companies EV sensitivities, the impact of -1% in interest rates leads to a 

weighted average of -4.78% change of the EV. This time, companies disclosing under 

EEV principles seem to be more affected, mainly because of changes in 

methodology. As for the other indicators, sensitivity to 10% drop in equity prices is 

slightly higher (-3.49%) compared to last year, whilst sensitivity of EV to volatilities 

are ameliorated.  

All in all, sensitivity to declining interest rates over the last six years is globally 

improving (Figure 3.2.3) for both MCEV reporting companies and EEV reporting 

ones. Nevertheless the effect on the latter is less pronounced since the methodology 

employed by them does not compel the enforcement of assumptions on a market 

consistency basis, but rather on the best estimate basis. Also we find that life 

insurance companies’ sensitivity to declining equity and property values is 

considerably weaker, when compared to market rates, but not negligible (see figure 

3.2.4.). Likewise, its impact on Embedded Value seems to have diminished over the 

last years of our sample.  
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Figure 3.2.3: Yearly evolution of sensitivities to -100 bps in interest rates 

 

Figure 3.2.4: Aggregated embedded value sensitivities to interest rate and 

equity/property shocks 

 

Considering that sample of companies used for this analysis contains some of the 

largest insurance groups headquartered in Europe, their operations are widely 

extended both on the continent as all around the world. Thus, the embedded value 

reports provide detailed computations of EV and its sensitivities for countries/regions 

where they carry out their transactions. With respect to that, six groups that share 

common marketplaces or just provide explicit information of separate regions were 

identified. These are Axa, Aviva, Allianz, Generali, Legal and General, Prudential, 

whilst their paired common grounds are: Germany, France, UK and Italy. 

Sensitivities by those regions have been collected (where available). Broadly 

speaking, these countries also cover around three quarters of the whole European 

insurance market.  
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It is commonly known that German life insurance is characterised by substantial 

financial options and guarantees. Therefore it is highly sensitive to unfavourable 

changes in economic assumptions. As displayed in figure 3.2.5., whenever the 

macroeconomic environment is severely affected by adverse conditions, like the 

collapse of financial markets in 2008 and the high volatilities of 2011, the impact of a 

sudden downward shift in market rates (-100bps) build up to exceptionally large 

amounts, i.e. -61.7%, respectively -56.5% change in EV. Particularly, the most 

distressed company in the sample is Allianz (see figure 3.2.2), whose most part of the 

business relies heavily on the return from corporate and sovereign debt instruments. 

In a lowering interest rate scenario the corresponding return would go below 2% 

bringing the guarantee rate close to a strike point. Same applies to Generali that 

follows a similar pattern, although it seems more resilient (see figure 3.2.2). On the 

contrary, sensitivities to non-economic assumptions are moderate because technical 

surplus is shared with policyholders.  

Figure 3.2.5: Weighted average sensitivity of -100 bps in interest rate environment by 

country 

 

United Kingdom’s EV is mainly sensitive to equity markets, expenses and lapses, 

reflecting the high proportion of unit-linked business. The odd, curious pattern of EV 

sensitivities to interest rates is the negative response to an increase in interest rates 

which is a result of the high proportion of Protection Business in the UK. In 2008 

there was a relatively small sensitivity impact to interest rates on in-force business 

which demonstrate that the in-force assets and liabilities are well matched. In 2009 
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the negative impact of upward shift of risk free rate is due to the protection business 

which more than offsets the structural impact on other life business. As compared to 

2009, EEV is less sensitive to interest rates and credit spreads, reflecting the disposal 

of the Annuity business and With-Profit Funds. UK’s 2012 EEV sensitivities were 

globally in line with 2011 sensitivities, with slight decreases for most of them. The 

decrease in sensitivities to interest rates indicated a better management of the 

duration gap.  

Typically, Italy uses government bonds to back their relevant liabilities for asset 

liability matching purposes. Therefore, Italy’s negative reaction to falling market 

rates is mainly driven by the Italian government bond spreads over the risk free swap 

rates used for the MCEV. The impact of the sensitivity to a 1% decrease in the yield 

curve is greater than the corresponding opposite variation due to the presence of 

financial guarantees and options. Because of that the traditional business goes in loss 

as and creates asymmetries in shareholders’ results. Compared to 2010, 2011 

sensitivities to -1% variation of the yield curve report larger percentage impacts on 

EV, as a consequence of the extremely negative year-end financial conditions which 

determine the projection of very low investment returns, and hence make the EV 

more volatile and sensitive to variations of economic assumptions. 

France’s insurance companies EEV is strongly negatively sensitive to a decline in 

interest rates, on account of the fact that the impact of minimum rates is not offset by 

dynamic lapses, as the options are out of the money. After Lehman’s default French 

companies suffered from devaluation of bond portfolios as a result of unprecedented 

high spreads. A particularity of France’s insurance sector is the substantial allocation 

in the asset mix to equity and property, which makes it highly susceptible to the 

respective volatilities. Under the circumstances, in 2012 it experienced a drop in unit 

linked business, due to the hostile environment in the capital markets during the 

previous year. Other than that, the most pressing concern is to create appropriate 

reserves that will serve as buffer for the troublesome contracts for which the 

guarantee lies above the threshold. For instance AXA’s methodology requires the 

capital to be set up at such level that the local solvency coverage ratio is at least 1.5 

times the minimum coverage ratio required in the local solvency framework.  
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Figure 3.2.6: Sensitivity of “Required capital to be equal to the level of solvency 

capital” 

 

Sensitivity to required capital (Figure 3.2.6.) measures the impact of setting it to a 

level where it is equal to the local regulatory solvency margin. In doing so, the 

company can see how reducing the necessary capital to a mandatory minimum affects 

the EV. It happens through lower frictional cost of capital, thus a smaller amount of 

shareholders equity needed to meet that capital level. For the majority of entities the 

minimal regulatory capital is set at 100% under Solvency 1 capital requirements. 

Nevertheless, lately they reported solvency ratios in the vicinity of 200%.  

Consequently, the bigger the sensitivity to this measure the more capital a company 

chooses to hold as it probably feels more insecure about the possible future 

developments of the business. According to figure 3.2.6.  the uncertainty of the crisis 

period up to 2011 (including) reflected in an increasing responsiveness of EV to 

holding more capital than required. In last two years this sensitivity has ameliorated. 

By far the most affected country in the sample is Germany, considering its struggles 

in the traditional business area and the supply of guaranteed policies it has offered.   

All in all, using the embedded value reports to assess insurance sector we conclude 

that most insurers are vulnerable to equity price shocks, while sensitivity to declining 

interest rates varies depending on the underlining assumptions, such that companies 

that report sensitivities under MCEV principles appear as more exposed to both risks. 

Although, these sensitivies have been improving since 2008 they could still be 

disruptive and should be continuously monitored. 
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4 Empirical evidence and analysis  

4.1 Data, Stylized Facts and Hypothesis  

The dataset for this study is constructed by a combination of firm-level information 

with country level indicators.
6
 The initial dataset contains 30 European countries over 

eight years’ long time series (2005-2012) with an annual frequency
7
. The information 

about aggregated figures of enterprises by country is regularly published by EIOPA 

and those of macro variables were available on Eurostat databases.  

The aim of this paper is to find suitable models that explain the role of 

macroeconomic development in insurance companies’ growth. A lot of 

macroeconomic indicators are usually considered as determinants of profitability 

rates. The most frequent drivers analysed in studies are GDP growth, inflation and 

interest rates (Staikouras and Wood, 2004; Macit, 2012; Ameur and Mhiri, 2013, 

Goddard, Molyneux, and Wilson, 2004). Each of these authors found at least one 

significant relation between banks profit ratios and a macroeconomic factor. Bekeris 

(2012) studied the correlation between macro factors and corporate profitability of 

small and medium-sized enterprises of Lithuania. His findings reveal that interbank 

interest rate changes and the unemployment have the strongest impact on 

profitability. Christophersen and Jakubik’s (2014) empirical analysis confirmed a 

strong link between insurance companies’ premiums, on one side, and economic 

growth and unemployment on the other. Nissim (2010) also argues that the overall 

economic activity affects insurance carriers’ growth, because the demand for their 

products is affected by the available income. Further, he underlines that the 

investment income is highly sensitive to interest rates, both on the short and on the 

long run. D’Arcy and Gorvett (2000) argue that inflation heavily affects the liability 

side of property-liability insurers’ balance sheets. Feyen et al (2011) investigate three 

types of determinants (economic, demographic and social & cultural variables) 

influence on insurance growth using penetration ratios as dependent variables to 

                                                 
6
 Please note that parts of this chapter have been published here: Dorofti, C., Jalubik, P., (2015) 

“Insurance Sector Profitability and the Macroeconomic Environment”, EIOPA FSR-May, pp 56 -71 

7
 Some countries have to be excluded from the original sample due data incompleteness. 
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proxy insurance demand. With respect to the economic ones they both find a 

significant positive correlation with GDP and income per capita, but a negative one 

with inflation. Beck & Webb (2003) find a positive impact of real interest rates on 

life savings products demand. However this is only a segment of life insurance 

business, so they argue that the actual effect of interest rates level is rather 

ambiguous. In the light of these recommendations, we consider the following 

macroeconomic variables: real gross domestic product growth rate, long term interest 

rates (Maastricht criterion), inflation, unemployment rates and stock market index. 

The empirical analysis of a panel data consisting of 24 countries (see Annex 1) for 

the period 2005-2012 is used to estimate the coefficients and the significance of the 

each input factor.  

Unlike many other industries, life insurance is a long term business, by means of the 

products and services it provides. Accordingly, it would only be fitting to look at its 

performance through long lens, as current cash flows display a partial picture of value 

creation and the net outcome of a life insurance policy can be precisely appraised at 

the termination date of the contract. Unfortunately there is no such universal measure 

that would provide a complete picture of an insurance company’s profitability. 

Nonetheless, there are the generally accepted, accounting-based performance metrics 

like return on assets and return on equity. The advantage of using such indicators 

stands in the fact that they are readily accessible, rely on public data and are 

calculated in accordance to strict, prudent accounting rules. Also there is a wide range 

of users from senior management to analysts and investors that resort to such 

indicators when assessing the financial strength of a company. Thus ROA and ROE 

are to be treated as dependent variables in this paper. Each of the explanatory 

parameters’ influence is discussed in greater detail below.   

A key indicator of a healthy economy is reflected through its GDP level. In general, 

the insurance industry is considered to be pro cyclical, so it is expected that the 

performance of insurance companies will go hand in hand with the overall 

development of the country. The subdued economic growth of the last few years has 

had a direct impact on the disposable income of individuals, which was translated 

into less money flowing towards the insurance sector among others. Also, if a 

country’s economy does not grow it can be argued that a large or increasing number 
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of insurance carriers would intensify the competition, resulting in reduced profits per 

unit. 

The weak economic expansion undermines insurer’s growth prospect, as 

unemployment rates across Europe have quickly risen back to the average levels of 

2005 and even exceeded them, despite a slight improvement observed during 2006-

2008. This makes it more difficult for insurance companies to grow, as households 

are more reluctant to use the limited income they earn for life insurance or annuities. 

Although the decrease in interest rates is supposed to stimulate spending, the latest 

economic downturn has probably made them even more cautious. More than that, 

elevated unemployment figures make policyholders more sensitive to prices. This 

constrains demand for life insurance. Therefore there is expected a negative 

relationship between profitability measures and the unemployment rate of a country. 

Perhaps the biggest threat insurers are facing is an unsteady and sluggish economic 

recovery that constrains policymakers to continually cut interest rates in order to 

support the entire economy. Although the first cut of the short term interest rates was 

imposed in October 2008, the long term ones were exhibiting a downward trend since 

the year before that. And because ECB kept steadily decreasing the base rates to the 

near zero bound the long term curve is being dragged further down along. This puts 

pressure both on life and non-life insurers, as these rates have direct negative impact 

on both sides of companies’ balance sheets. On the asset side, the investment income 

is reduced to the level of the guaranteed rates that were offered on previous policies, 

making it impossible for the company to issue more similar contracts, narrowing the 

extent of its sales and dragging down the profitability. On the other side, liabilities 

inflate as future payments are discounted at lower rates encumbering the burden of 

meeting the contracting obligations towards the policyholder. Considering the long 

tail of the life business the impact of lowering interest rates is expected to be 

significant, negative and persistent in time.  

What concerns the non life business the overall structure of the investment portfolio 

is similar to those of life entities. Nevertheless the liabilities of property-casualty 

insurers differ significantly both in terms of duration and content. There are three 

major balance sheet liability items that could be subject to interest rates changes: the 

loss reserve, the loss adjustment expense reserve, and the unearned premium reserve 
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(D’Arcy and Gorvett, 2000). The estimates of the first two items are usually based on 

historical patterns which are affected by historical economic variables like inflation 

and interest rates. Therefore the value of loss and loss adjustment expense reserves 

calculated now depends on how those factors behaved in prior years. Although the 

nominal values of claims that are established already and are supposed to be covered 

by these reserves should not change, its economic value does, as the future cash flow 

will be discounted by a different rate. Another important aspect of the non-life 

liabilities is that some losses are fixed, but there are also intangible damages, the 

valuation of which takes time and money, as it puts the entire loss reserve under the 

pressure of future inflationary changes. Ergo, the response of non-life profitability to 

interest rates is inclined to be delayed. 

Although market rates are used as a tool to cope with macroeconomic threats their 

effect is not immediate, so it is worth examining the influence of inflation on 

insurance business, as it erodes both households and companies’ financial resources. 

This can be achieved either by employing it as a new explanatory variable or by 

integrating it with the long term interest rates, thus determining the real interest rates. 

As such, we used Fisher equation to calculate the real interest rates which were 

further employed in our models. The basic assumption regarding this variable is that 

it has a positive rather current, than lagged impact on both life and non-life insurance 

companies’ rentability.  

Currently there are concerns about deflation given the low inflation environment, 

which combined with low interest rates can severely affect investment returns, asset 

valuations and future insurance liabilities. For non-life insurers, inflation alters 

mostly long-tailed business by increasing the value of future claims. For life insurers, 

both inflation and deflation are key risks that interfere with the demand for insurance 

products and with the benefits they entail. 

Last, but not least, the stock market index performance is directly linked to the asset 

side of the insurance companies’ balance sheets as equities have always filled about a 

quarter to a third of the total investments. An analysis of trends in life insurance 

earnings’ based on accounting data determined that profitability suffers when 

financial market conditions weaken (Sigma Re No.1, 2012). Volatility of indices’ 

performance amplifies the risk of earning the promised return for holders of both 
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traditional and unit linked contracts. Consequently, a direct positive relation between 

stock market index and company’s profitability ratio is anticipated. More than that, 

the effect is more likely to be prompt rather than delayed.  

4.2 Methodology 

For the empirical study of the relationship between insurance profitability and the 

macro environment and to avoid the statistical issues related to ordinary least squares, 

the panel data approach is used in this section. Considering the scarcity of insurance 

companies’ data, using a panel approach instead of several short times series seems to 

be the best way of estimating and testing the link between macroeconomic 

environment and profitability of insurance companies. The upside of a panel data 

regression is that it allows for the observation of the differences across subjects and 

within them over time, while controlling for the effects of unobserved or missing 

variables. Also it provides a greater capacity of capturing the complexity of 

individual outcomes by pooling the data and generating more accurate predictions.  

However a static model provides us with insight of the individual behavior in a 

repetitive scenario. It doesn’t consider the possibility that both the dependent and the 

explanatory variables can have a contemporaneous impact on each other. That is a 

preferable feature particularly when using low frequency data. It enables researches 

to adjust the model for deviations from long run equilibrium. A dynamic panel 

approach offers the possibility of taking a look at the bigger picture and helps deal 

with omitted variables bias. Although this method was designed in the event that the 

dependent variable is suspected to be influenced by its past realizations, it also allows 

to investigate the effect of lagged explanatory variables. In case such situations are 

observed, the OLS/FE/RE/GLS estimates are biased and inconsistent, due to 

endogeneity. Combining this with the Generalized Method of Moments as proposed 

by Arellano and Bond (1991) would lead to consistent and unbiased estimators. More 

specifically, we address these issues following Blundell and Bond’s (1998) 

methodology, also known as system GMM estimator. This estimator is designed for 

datasets with many panels, but few periods which is exactly the case of the hereby 

available dataset. Compared to differenced GMM estimator, system GMM assumes 

that there are weak correlations between the current and lagged levels of all variables. 

Blundell and Bond showed that these biases could be reduced by incorporating more 
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informative moment conditions that are valid under quite reasonable stationarity 

restrictions on the initial conditions process. Basically, this method uses lagged first-

differences as instruments for equations in levels, besides the usual lagged levels of 

the series that are only weakly correlated with subsequent first differences. Because 

we cannot assume strict exogeneity, we can declare the independent variables as 

being predetermined, if we believe that the error term has some feedback on the 

subsequent realizations of xit. In other words using past realizations that are not 

correlated with current errors, as instruments for our suspected endogeneous variables 

is more plausible than looking for new variables. 

All in all, this method states that there is no autocorrelation expects in the 

idiosyncratic errors and demands as initial condition that the panel-level effects be 

uncorrelated with the first difference of the first observation of the dependent 

variable. The Arellano and Bond test for autocorrelation has a null hypothesis of no 

autocorrelation and is applied to the differenced residuals. However we are more 

interested in the test for AR (2), because it detects autocorrelation in terms of levels. 

So if AR(1) yields a p-value smaller than 0.05 it does not mean that the model is 

misspecified, whereas this cannot hold for AR(2) (see Annex 3). The validity of the 

instrumental variables is confirmed using the postestimation Sargan test of over-

identifying restrictions (see Annex 2). Overall, this technique is the most appropriate 

one in generating consistent estimations of the parameters. 

Consequently we use dynamic panel estimation to investigate selected determinants 

of life and non-life insurance profitability in 24 European countries during the period 

2005-2012.   

We consider the following general model: 

𝑌𝑖𝑡 = 𝛼0𝑖 + 𝛼2𝑋𝑖𝑡 + 𝜀𝑖𝑡 

Where Yit is ROA, respectively ROE of country i in year t, Xit is the vector of 

macroeconomic variables that includes real GDP growth, unemployment rates, 

inflation rates, stock market index and long-term real interest rates calculated by 

Fisher equation. We are interested in the consistent estimation of the parameters α2  

when the number of panels is large N, and the time periods are fixed T. We consider 
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that the vector of the explanatory variables is potentially correlated with the error 

term. For that reason we construct a dynamic representation of that model as follows: 

𝑌𝑡 = 𝛼0𝑖 + 𝛼1𝑌𝑖𝑡−1 + 𝛼2𝑋𝑖𝑡 + 𝛼3𝑋𝑖𝑡−1 + 𝜀𝑖𝑡 

The following table provides the list of all variables and their transformations 

employed in our empirical analysis: 

Table 4.2.1: Variables description, transformation and source 

Variable Description Transformation 

(for stationarity) 

Source 

Roa_l / 

Roa_nl &  

Roe_l / 

Roe_nl 

Annual ROA and ROE of life and 

nonlife companies 

Stationary EIOPA 

IR Annual interest rates - Maastricht 

criterion bond yields are long-

term interest rates, used as a 

convergence criterion for the 

European Monetary Union. 

First- differenced Eurostat 

GDPgrowth Real GDP year on year growth 

rate 

Stationary Eurostat 

Inflation HICP - inflation rate - annual 

average rate of change 

Stationary ECB 

SMI National stock market indices 

(share prices) 

Log first- 

differenced 

Eurostat 

U Annual unemployment rate First- differenced Eurostat 

RIR Calculated using Inflation and IR First- differenced Own 

calculations 

 

Logarithmic transformation is applied to stock market index, and first difference to: 

interest rates, unemployment rates, the calculated real interest rates and log of stock 

market index, in order to ensure their stationarity. The remaining considered variables 

were not subject to any transformation as they are already stationary. Considering the 

short time series and the applied transformations that reduce the number of 

observations per panel, up to two lags are allowed for all variables. Blundell and 

Bond (1998) also argue that further lagged differences are redundant if all available 

moment conditions in first differences are exploited. However our preliminary 

regression trials suggested that the second lag of neither explanatory variable has a 

significant impact. Also, during the early stages we tested the correlation (see Table 

4.2.2.) and colinearity (see Table 4.2.3.) between our variables and we found that 
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unemployment rates and GDP growth rates are highly correlated (corr coefficient 

equals  -0.7759). After multiple trials regressions we observed that unemployment is 

hardly significant in combination with all the other variables so we decided to use 

GDP growth as the better proxy for the overall macro environment sentiment.  

Table 4.2.2: Correlation between non-life ROA, ROE and potential macroeconomic 

drivers 

GDP growth  0.1303 0.1467 
    Inflation  -0.0678 -0.0168 0.2408* 

   IR 0.0817 0.1023 -0.2996* 0.1438 
  SMI  0.161 0.1727 0.6276* -0.066 -0.3298* 

 U -0.0285 -0.0277 -0.7759* -0.1474 0.3841* -0.4663* 

  ROE_nl  ROA_nl  GDP growth  Inflation  IR SMI  

Table 4.2.3: Multicolinearity test on independent macroeconomic variables 

Variable VIF 1/VIF 

GDP growth 3.67 0.272658 

U 2.83 0.35365 

SMI 1.83 0.545668 

IR 1.28 0.784281 

Inflation 1.19 0.843274 

Mean VIF 2.16 
 

Among other tests run on our initial assumptions are: the Heteroskedasticity test 

(hettest) and Wooldridge test for autocorrelation which yielded high 

heteroskedasticity level as expected considering the diversity of the panels in our 

dataset and also it confirmed the presence of first-order autocorrelation of errors. 

4.3 Empirical results 

In order to get a first global picture of our dataset we ran the basic Ordinary Least 

Squares, Fixed Effects and Random Effects regressions. The obtained results are 

summarized in the table 4.3.1. The aim of these trials were to get an idea of how do 

our variables behave were they to meet the set of assumptions particular for OLS, but 

also less restrictive conditions of FE and RE that are more commonly used on panel 

data. What we observed is that in terms of coefficients’ signs they are pretty much in 

line with our hypothesis (see OLS), but only Interest rates and Stock market index 

variables seem to exercise a significant impact on insurance companies profitabilities. 

This is still valid under FE and RE specifications, however GDP growth and inflation 

rates exhibit hardly any power on the dependent variable. An additional regression 
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run with beta coefficients (Annex 4) confirmed that the first two commented 

regresors are also the ones with the largest beta coefficients, such that one unit 

change of the independent variables leads to 0.17 standard deviation increase in the 

dependent (refers to both IR and SMI). Comparing FE with RE results we can see 

that the effect of the IR is stronger and somewhat larger (0.83* - FE versus 0.878** - 

RE) while the SMI looses some teritory in terms of coefficient weight but its power 

remains robust. Further postestimation tests of these regressions suggest that RE 

would be more consistent than both OLS and FE (Breusch-Pagan Lagrange multiplier 

test – Annex 5 and Hausman Test – Annex 6), indicating, in theory, unit specific 

effects to not covary with the explanatory variables. Nevertheless, we should keep in 

mind that our independent macro regressors are inevitably interrelated, and even if 

we already excluded unemployment rates due to do their high correlation to GDP 

there remains a moderate correlation of the latter to SMI, so the strict exogeneity 

assumptions cannot be taken as granted. More than that, we would like to consider a 

dynamic model that would allow the use of lagged differences as instruments for the 

level equation, which we assume would be more informative than a static model.  

Table 4.3.1: OLS, FE and RE regressions’ results 

 (OLS 

clustered 

errors) 

(FE) (RE) 

VARIABLES Roe_nl Roe_nl Roe_nl 

    

GDPt 0.125 -0.184 -0.0763 

 (0.249) (0.221) (0.215) 

Inflationt -0.400 0.292 0.0126 

 (0.389) (0.375) (0.346) 

IRt 0.938*** 0.830* 0.878** 

 (0.267) (0.435) (0.425) 

SMIt 5.017 8.377*** 7.240*** 

 (3.078) (2.847) (2.793) 

Constant 9.225*** 7.706*** 8.209*** 

 (1.452) (1.173) (1.461) 

    

Observations 163 163 163 

R-squared 0.053 0.086  

Number of country  24 24 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Return on equity as a profitability metric is more suitable for non-life business than 

for life, because this unit is mostly affected by claims the amount and timing of 

which is often under great uncertainty, hence the necessity of holding more capital. 

Nonetheless ROA is also an informative component of a non-life insurance firm. So 

we have modelled both measures with macroeconomic factors, using dynamic panel 

data, system GMM estimator developed by Blundell and Bond. We set up by 

incorporating all the variables and their one lag by-products in order to get an idea on 

which independent variables have a contemporaneous effect on profitability and 

whether the lagged regressor has more explanatory power than its current alternative 

(NL 1). Thereafter we eliminate those lags that were insignificant and re-run the 

model such that we find significant estimates  at least at 10% level (NL 2) and for at 

least one of the alternatives (current and/or lagged variable). Then we replace 

nominal interest and inflation rates with calculated real interest rates (hereafter RIR) 

and perform the same process as described above. We also consider replacing GDP 

growth rates with unemployment rates as a proxy for the overall macroeconomic 

environment and evaluate its potential of influencing insurance profitability in 

combination with the other thought-out variables. 

From the first scenario (table 4.3.2, model NL 2) we find that inflation is most likely 

to have a current negative effect on non-life ROE by means of the need to revaluate 

the reserves required to cover future claims as inflation rates fluctuate, i.e. an 

increasing inflationary trend is sure to determine non-life insurers to adjust claims 

reserving on an ongoing basis. This shall increase firm’s expenses and diminish 

returns on certain assets. Morever, inflationary pressures affects both entities’ and 

households’ financial resources leading to a revaluation of their need for an insurance 

policy, thus reducing the demand in the industry. Further, the overall macro 

environment (quantified by GDP growth rates) translates into the insurance business 

with a one-period (1 year) positive impact, but it wouldn’t be enough to cover for the 

damage that inflation rates can cause. This suggests that the non-life line of business 

is slower at adjusting their products’ price list, yet just like inflation it is closely 

linked to the country level economic development by means of the market sentiment 

it sends. 
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 Table 4.3.2: Dynamic panel GMM estimates of ROE non life using nominal IR 

 (NL 1 

robust) 

(NL 2 

robust) 

VARIABLES Roe_nl Roe_nl 

   

Roe_nlt-1 0.0717 0.0546 

 (0.121) (0.126) 

Inflationt -0.225 -0.729* 

 (0.276) (0.378) 

Inflationt-1 -0.199  

 (0.529)  

GDPt -0.108 -0.176 

 (0.297) (0.291) 

GDPt-1 0.831** 0.470** 

 (0.372) (0.218) 

IRt 0.392 0.681* 

 (0.414) (0.352) 

IRt-1 0.672 0.873* 

 (0.456) (0.460) 

SMIt 7.565** 7.544** 

 (3.235) (3.681) 

SMIt-1 -8.829*  

 (5.360)  

Constant 7.278*** 9.014*** 

 (1.636) (1.812) 

   

Observations 139 139 

Number of country 24 24 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Another factor that benefits the insurance market are prosperous financial markets’ 

with an almost immediate impact through the stock market index variable (please 

keep in mind that the SMI variable is log-transformed, therefore its effect would be 

interpreted as 7.544/100 units increase of non-life ROE for each 1% increase in SMI). 

Although the asset mix exhibits a trend of favoring fixed income securities over 

stocks during the studied period 2005-2012 due to global financial turmoil and the 

European debt crisis that took place in the meantime, the latter still occupied a 

significant portion of insurers portfolio and the payoff from it seems to be felt soon 

on the balance sheet of the non-life insurer. Additionnaly, non-life firms are affected 

through the net return on their own shares traded at Stock Exchanges.  
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Finally, the interest rate legacy persists for at least two periods. If nominal IR were to 

grow year-on-year it would boost companies’ profitability by means of the massive 

investments in bonds and similar financial instruments. We find that one year lagged 

interest rates have a much stronger impact (Roe_nl would increase by 0.873 points 

for one unit increase in IRt-1 as opposed to 0.681 points for IRt) suggesting that the 

long-term lines of business are more sensitive to yields’ evolution since investment 

return is an important source of income and there is hardly a perfect duration 

matching of companies’ assets and liabilities. Also because short term policies are 

backed by one year bonds, the return on which is immediate and decreasing for the 

past years, one might argue that only a cumulative effect makes its insufficiency felt 

in return to equity. Basically, only the investment income that is in excess of the 

interest rates used for pricing goes to shareholders. It is only after the underwriting 

result is declared deficient that the investment income is expected to ameliorate 

profitability levels. And when that is not enough, it does not only cause losses, but 

forces shareholders to contribute with additional capital in order to support the 

business driving down this profitability metric (ROE).  

An important aspect to be acknowledged is that non-life insurers that carry short term 

activities are more preoccupied by the combined ratio rather than the investment 

income. The combined ratio measures the performance of non-life carriers in their 

daily operations. It is more a matter of minimizing costs and losses, and maximizing 

earned premiums. When the latter is reluctant to happen, as in practice, non-life 

insurers proved to be slower at reacting to declining interest rates, vastly due to 

competitive pressures.  

In the table 4.3.3 are laid down the results of regressions where inflation and nominal 

interest rates are replaced with real interest rates. We find that RIR have a positive 

influence on the development of profitability ratios of non-life insurance companies 

across different specifications, even when reinstating the unemployment rates. Under 

these specifications we can see that the most powerfull drivers of non-life ROE are 

SMI and RIR (NL 4, NL 5). Thus, current developments in the financial markets and 

the growth-inflation balance, which can basicaly be viewed as a mix governmental 

policy decisions regarding interst rates numbers followed by a response through price 

changes and ultimately inflation indicators, are the driving factors of non-life ROE. 
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Additionally we find a close connection to the labor market, whose impact is of a 

similar magnitude as that of GDP growth rates, but negative as it should be expected 

(NL 6, NL 7). Given the typical one year-long commitments and the lagged reaction 

of non-life insurers in adjusting premium levels we get a delayed response from 

existing and potential customers. An increasing unemployment rate dimishes 

disposable income and makes people reconsider their priorities. Some may 

deliberately tolerate risks that up until then were worth insuring, like property 

insurance or general liability insurance. This behaviour affects both the top and the 

bottom lines of business, that is, the revenues and subsequently the profits. 

Table 4.3.3: Dynamic panel GMM estimates of ROE non life using nominal RIR 

 (NL 3 

robust) 

(NL 4 

gmm) 

(NL 5 

robust) 

(NL 6 

robust) 

(NL 7 

robust) 

VARIABLES Roe_nl Roe_nl Roe_nl Roe_nl Roe_nl 

      

Roe_nlt-1 0.108 0.071 0.135 0.124 0.0706 

 (0.113) (0.068) (0.131) (0.123) (0.135) 

GDPt 0.0598     

 (0.334)     

GDPt-1 0.760* 0.901***    

 (0.428) (0.220)    

RIRt 0.337 0.314* 0.435** 0.354 0.436** 

 (0.307) (0.187) (0.208) (0.330) (0.209) 

RIRt-1 -0.195   -0.309  

 (0.369)   (0.384)  

SMIt 9.540** 11.57*** 6.079** 8.192*** 6.976** 

 (3.942) (2.831) (2.471) (3.109) (2.898) 

SMIt-1 -11.06** -11.01***  -6.456*  

 (5.195) (2.833)  (3.726)  

Ut    -0.885 -0.904** 

    (0.808) (0.394) 

Ut-1    -0.00885  

    (0.723)  

Constant 6.015*** 6.231*** 7.101*** 7.204*** 7.564*** 

 (2.183) (0.891) (1.715) (1.488) (1.765) 

      

Observations 139 140 161 139 140 

Number of country 24 24 24 24 24 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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Lastly, table 4.3.4 delivers estimates of RIR, SMI and GDP growth rates on ROA. All 

coefficients are significantly positive which is broadly in line with the eariler 

scenarios results (NL 9), except for lagged stock market index indicating that a high 

past performance might imply lower future ones. However the overall efect of this 

variable is positive and strong. Although these specification fall within the 

overidentification criteria of dynamic panel regressions, they are not as efficient (NL 

10 - not robust). 

Table 4.3.4: Dynamic panel GMM estimates of ROA non life using nominal RIR 

 (NL 8 

robust) 

(NL 9 

robust) 

(NL 10 

gmm) 

VARIABLES Roa_nl Roa_nl Roa_nl 

    

Roa_nlt-1 0.150* 0.124 0.121* 

 (0.0798) (0.0768) (0.0696) 

SMIt 2.516*** 2.462*** 3.472*** 

 (0.811) (0.886) (0.800) 

SMIt-1 -2.843**  -2.672*** 

 (1.271)  (0.834) 

GDPt 0.101   

 (0.0911)   

GDPt-1 0.223** 0.0851* 0.246*** 

 (0.101) (0.0457) (0.0649) 

RIRt 0.210*** 0.146** 0.111** 

 (0.0750) (0.0672) (0.0536) 

RIRt-1 0.0196   

 (0.0876)   

Constant 1.438*** 1.816*** 1.607*** 

 (0.471) (0.355) (0.253) 

    

Observations 139 161 140 

Number of country 24 24 24 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Unlike non-life units, life insurance companies hold a smaller portion of capital 

(equity), since the claims and payments are more predictable, hence their reserves do 

not face a great magnitude of volatility. Therefore ROA would be the most 

appropiate metric as it reveals a clearer picture of firm’s financial health, now that its 

assets mainly consist of investments the return on which is responsible for a smooth 

operating activity. We also consider using ROE in our models as we believe  that it 
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provides a useful and necessary insight of how effectively a company's management 

handles investors’ money. 

Table 4.3.5: Static OLS, FE and RE regressions’ results 

 (OLS 

clustered 

errors) 

(FE) (RE) 

VARIABLES Roe_l Roe_l Roe_l 

    

GDPgrowtht -0.132 -0.628 -0.132 

 (0.529) (0.555) (0.516) 

Inflationt -0.739 -0.850 -0.739 

 (0.771) (0.960) (0.777) 

IRt 3.235 2.300** 3.235*** 

 (1.980) (1.132) (1.085) 

SMIt 13.35* 18.89** 13.35* 

 (6.615) (7.265) (6.942) 

Constant 10.94*** 12.32*** 10.94*** 

 (2.083) (3.007) (2.667) 

    

Observations 163 163 163 

R-squared 0.070 0.078  

Number of country  24 24 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

The preliminary static regressions’s results performed on ROE of life insurance 

companies’ reveals a strong connection to equity markets and nominal interest rates. 

However, the link between profitability for life insurance business and 

macroeconomic indicators is less clear from our empirical results compared to non-

life business, especially when using ROA as a proxy. It might be driven by the fact 

that the investigated association is more difficult to capture in the long run by 

relatively short time series. Table 4.3.7 provides us with estimates of life insurance 

profitability as modelled with ROA. 

The estimates where we used ROE are mostly in line with our assumptions described 

earlier and somewhat similar to those of non-life insurers (see table 4.3.5). We 

implemented the same approach of running an initial regression with the full range of 

independent variables and their one-period lags (L 1, L 5), after which eliminated 

those that do not have enough explanatory power.  
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Table 4.3.6: Life insurance profitability modelled with ROE 

 (L 1 

gmm) 

(L 2 

gmm) 

(L 3 

robust) 

(L 4 

gmm) 

VARIABLES Roe_l Roe_l Roe_l Roe_l 

     

Roe_lt-1 -0.402*** -0.397*** -0.339*** -0.424*** 

 (0.0752) (0.0692) (0.0535) (0.0734) 

GDPt 1.486*   0.882 

 (0.810)   (0.666) 

GDPt-1 -0.707    

 (0.545)    

Inflationt -1.754* -1.381**  -2.191** 

 (0.957) (0.654)  (0.922) 

Inflationt-1 2.544**   1.991** 

 (1.005)   (1.003) 

SMIt 10.88 20.06*** 21.68*** 19.67*** 

 (8.644) (5.228) (7.561) (6.432) 

SMIt-1 -0.312    

 (7.322)    

IRt 3.785*** 3.078***  3.574*** 

 (1.122) (1.069)  (1.117) 

IRt-1 1.844* 2.015**  1.912* 

 (1.016) (0.896)  (1.000) 

RIRt   2.124***  

   (0.802)  

Constant 8.680** 16.08*** 11.89*** 11.98*** 

 (3.791) (2.644) (2.494) (3.373) 

     

Observations 139 139 162 139 

Number of country 24 24 24 24 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

We find that past firm performance is not necessarilly an indicator of future ones, so 

previous years’ increase might not incentivise management to keep improving their 

business plan, strengthen their market strategies or look for other opportunities to 

grow, especially considering that our target period 2005-2012 was marked by the 

global financial crisis which created a lot of uncertainty in all industries. In the same 

order of ideas we observe that GDP growth is likely to have an immediate positive 

touch on profitability but it looses significance (model L 4) in favour of inflation, 

nominal IR and financial markets’ the impact of which is larger in terms of 

coefficients for life insurers compared to non-life ones.  
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We also find that the positive lagged inflation coefficient might be explained through 

a certain category of life products that imply fixed amounts to be earning as 

premiums and a future fixed amount to be paid out when the term is due. In this case 

increasing inflation rates would depreciate that fixed amount in 10-20 years’ time (a 

typical life insurance duration) unless the insured negociates the contractual 

conditions such that this lump sum is factored in the rising costs of living. On the 

other hand such benefit will imply paying higher premiums to which there is no 

guarantee that the policyholder will not choose to drop it out altogher.  

Table 4.3.7: Life insurance profitability modelled with ROA  

 (L 5 

robust) 

(L 6 

robust) 

VARIABLES roa_l roa_l 

   

Roa_lt-1 -0.187*** -0.122** 

 (0.0631) (0.0607) 

GDPt 0.0525 -0.0522 

 (0.106) (0.114) 

GDPt-1 0.0752 0.101 

 (0.0713) (0.0766) 

Inflationt -0.105  

 (0.128)  

Inflationt-1 0.485***  

 (0.143)  

SMIt 3.754*** 4.003*** 

 (1.164) (1.236) 

SMIt-1 -2.308** -3.261*** 

 (0.974) (1.042) 

IRt -0.136  

 (0.141)  

IRt-1 -0.227*  

 (0.127)  

RIRt  0.0337 

  (0.106) 

RIRt-1  -0.150* 

  (0.0880) 

Constant -0.0879 0.985*** 

 (0.504) (0.307) 

   

Observations 139 139 

Number of country 24 24 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 
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A similar ambiguos outcome can be drawn from the negative coefficient of nominal 

interest rates (model L 5). In other words, even if we would expect this variable to act 

as a favourable driver on assets side of life insurers, some argue that rising interest 

rates does have a dual effect. From one point of view, it increases the operating return 

on fixed-income investments, but on the other it devalues the whole portfolio leading 

to the depletion of unrealised gains and maybe even to accumulation of losses. 

Anyway, because life insurers are more prone to invest in long dated financial 

instruments as to match the liabilities it will take a while to get rid of the low yielding 

bonds and replace them more profitable ones. Still, judging by model L 3 the current 

real interest rates, i.e. the actual return in the entire economy, exercises a directly 

proportional effect on the compensation of life insurance companies’ owners. Same 

applies to SMI that should be closely monitored. It is commonly known that 

decreasing interest rates is associated with a boost in stock market indices, as future 

cash flows are discounted by small values. This component affects life insurers by 

means of their investments in equity and the unit-liked policies that became more 

popular since market rates started declining.  

Additionally, it is worth pointing out that the coefficients of nominal interest rates In 

models L1, L2, L4 (over 3 units for IRt and almost 2 units for IRt-1) are relatively 

large compared to the average ROE life of aproximately 8% (Annex 7). In other 

words one unit decrease in IR would more than halve the profitability ratio. We 

presume that on the long run such a scenario could put life insurers at a real risk of 

insolvency, as confirmed by Kablau and Wedow (2011) in their simulations over 

bonus and rebated provisions. 

Overall, our findings of ROA models cannot be taken as definite. We can presume 

that there are other factors involved with considerable weight, so further in depth 

analysis of the dependent variable may be needed to arrive to a more precise 

conclusion. A calibration by type of product and type of investment could bring to 

light the channels of influence and their magnitude. 
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5 Conclusion  

The insurance industry is a major component of the economy due to the amount of 

premiums it collects and the extent of its investments. Interest rate risk has been 

declared in several recent surveys as the greatest source of risk, particularly for life 

insurance companies. In response to the financial crisis, major central banks have 

aggressively lowered their policy rates. As a consequence, nominal long-term interest 

rates also declined to unprecedented lows, and they have been more or less stuck at 

these levels for over four years now.  

Behavioral finance literature, notably Rajan’s (2006) study reveals that in a 

protracted low interest environment which is a great threat for long term investors, 

insurance companies are among those market players that have no choice but to take 

on more risk even though the return goes below the promised premium to 

policyholders so their risk shifting is induced by the precontracted liabilities. For the 

sake of comparison, hedge fund managers will only take as much risk as the 

compensation is linked to risk free rates and not just to their performance. 

In the present study, we have examined insurance industry’s performance relative to 

the contemporary low interest rate environment from two angles. First off, we 

investigated the Embedded Value approach. It represents a supplementary reporting 

tool that goes beyond the limits imposed by statutory and IFRS accounting rules. The 

embedded value of a life insurance company quantifies its future cash flows and the 

cost of capital for the in-force business. It provides a long term view on entity’s value 

creation. A fundamental requirement of Embedded Value Reports is the sensitivity 

analysis to major economic and demographic threats to which a company is usually 

exposed. The collected sample of top 12 largest life European insurance companies 

over the period 2008-2013, has shown that a decrease of 100 bps in interst rates has 

by far the greatest negative influence on the embedded value, as compared to a 10% 

decrease in equity/property prices or a 25% increase in stock and swaption implied 

volatilities. The year on year analysis reveals that the long term value of an insurance 

company, as measured through Embedded Value, is highly responsive to current 

economic and financial developments. That is, in the years where new shocks emerge 
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a greater portion value creation goes under risk. The most vulnerable entities are 

those that offer mostly financial guarantees and options - typically German insurers 

like Allianz - and others (Generali, Swiss, Axa) which are typically backed by 

governmental bonds that yield insufficient retuns and whose safety is somewhat 

questionable in countries severly affected by sovereign debt crisis. Generally 

speaking the analysed sensitivities have been improving since 2008, but if 

materialised their impact would be disruptive for the market capitalisation of such 

large firms. 

Our second approach of studying the proposed topic represents a model that explains 

insurance sector’s profitability through macroeconomic variables. We use an panel of 

24 European countries for life/non-life models and employ a dynamic system GMM 

technique to obtain consistent estimates. Our findings show the undeniable 

importance of both nominal and real interest rates on insurance companies rentability. 

Similarly, we can clearly see that high inflation, sluggish economic growth and poor 

equity market performance contribute to the deterioration of both life and non-life 

insurance profitability levels.  

These conclusions hold up when linking macroeconomic variables to return on equity 

and they are robust across different specifications. The results of using return on 

assets are a bit mixed and could not allow us to draw clear cut verdicts. We still 

believe that this ratio is more representative for the typical long lived life insurance 

business, but it is also more complex and a further study the underlining contituents 

would provide a deeper insight of how the persistently low interest rates drive 

profitability. 

Within the scope of this thesis, the current writer cannot hope to cover all the possible 

implications of the question, yet the conducted empirical analysis allows regulators to 

better understand and roughly quantify those effects. It might serve as a reference to 

support discussion with insurers, reveal other ways through which they are impacted 

by current macroeconomic policies and emerge in some mitigating actions. 
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Appendix A: Additional empirical test 
results  

Annex 1 

List of countries in the dataset used for empirical modelling: 

AT Austria 

 BE Belgium 

 BG Bulgaria 

 CY Cyprus 

 CZ Czech Republic 

 DE Germany 

 DK Denmark 

 ES Estonia >> used only in life insurance dataset 

FI Finland 

 FR France 

 HU Hungary 

 IE Ireland 

 IT Italy 

 LT Lithuania 

 LU Luxemburg 

 LV Latvia 

 MT Malta 

 NL Netherlands 

 NO Norway 

 PL Poland 

 PT Portugal 

 SE Sweden 

 SI Slovenia 

 SK Slovakia >> used only in life insurance dataset 

RO Romania >> used only in non-life insurance dataset 

UK United Kingdom >> used only in non-life insurance dataset 

 Annex 2 

Sargan test of overidentifying restrictions 

H0: overidentifying restrictions are valid 

Model Chi2 P-value 

Non-life 

  NL 1 108.4469 0.3631 

NL 2 135.7545 0.0713 

NL 3 89.0583 0.3604 

NL 4 79.61406 0.1585 

NL 5 98.00771 0.0624 

NL 6 78.31527 0.5006 
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NL 7 86.85889 0.1647 

NL 8 76.09365 7444 

NL 9 75.3643 0.5635 

NL 10 67.52448 0.4935 

Life   

L 1 102.7312 51.68 

L 2 97.72771 0.4602 

L 3 114.4591 0.0045 

L 4 88.27061 0.5907 

L 5 96.99933 0.6737 

L 6 90.9816 0.3088 

Annex 3 

Arellano-Bond test for zero autocorrelation in first-differenced errors 

H0: no autocorrelation 

As per Roodman’s paper on differenced and system GMM in Stata (2009) and Stata 

instructions on Postestimation tools for xtdpdsys (the command used for our models) 

we are told that: “because the first difference of independently and identically 

distributed idiosyncratic errors will be serially correlated, rejecting the null 

hypothesis of no serial correlation in the first-differenced errors at order one does not 

imply that the model is misspecified. Rejecting the null hypothesis at higher orders 

implies that the moment conditions are not valid”. So in order to get efficient 

estimates, 2
nd

 order P-value has to accept the null hypothesis. 

Model 2 nd order P-value 

Non life 

 NL 1 0.3051 

NL 2 0.2765 

NL 3 0.5938 

NL 4 0.2829 

NL 5 0.1592 

NL 6 0.8307 

NL 7 0.4675 

NL 8 0.8149 

NL 9 0.7309 

NL 10 0.9719 

Life 

 L 1 0.1829 

L 2 0.2043 

L 3 0.2243 

L 4 0.2058 

L 5 0.4586 

L 6 0.4219 

.  
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Annex 4 

Variable Beta coeff 

GDP growth 0.057139 

Inflation -0.09926 

IR 0.169371 

SMI 0.1696 

Annex 5 

Hausman test result 

Chi2 5.48 

P-value 0.2413 

Annex 6 

Breusch-Pagan Lagrange multiplier  

testing for RE 

Chi2 23.78 

P-value 0 

 

Annex 7 

Summary statistics of transformed variables 

 Mean Std. 

Dev. 

Median 10%-q 90%-q Max Min 

ROE non-life 8.545 9.002 9.246 1.143 17.644 30.43 -32.562 

ROA non-life 2.264 2.652 2.458 -0.3 5.563 9.181 -11.102 

ROE life 8.342 18.955 8.023 4.69 21.831 186.7 -83.747 

ROA life 0.908 2.878 0.633 0.407 2.97 15.842 26.421 

GDPgrowth 1.85 4.045 1.595 3.7 6.3 17.7 11 

SMI 0.046 0.304 0.02 0.394 0.275 0.751 -1.373 

IR 0.148 1.546 0.09 0.96 1.14 8.43 8.39 

Inflation 2.906 2.129 2.5 0.9 5.5 15.3 -1.7 

RIR 0.148 2.835 0.187 2.311 2.81 16.464 -10.04 
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Appendix B: Content of Enclosed data 
files  

The empirical datasets (.dta files for life and non life insurance companies aggregated 

by country) and source codes (.do file) were uploaded in SIS. 

 Source codes (commands.do) 

 Empirical data (Life.dta, Non life.dta) 


